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fFlEtfbtt*S»JSl*3l=lgite,*ifcV-x^lgE*5 < fcu: Ku 

t,mi&&*mtomo>mm£-tt txmzv—xmmt^i 

IB KU-f >fi«t(DKJO>^A'*;u^l=^S!im*-^x. 
MIBy- hS«<DflWffi-t. StfliiJlBdbtt-^ttHCDfiWffi 

mi&mmt. 

t, fl!fBdb#¥SM*li <0 mm Z-ft L TfllfE V -X^lgt t ffj 
IB KU-f VfUStoraOBlIIB^^^yu^l-miSlSftm* 

iiasEm*tt&$&j£Bi©±a<o<agi;i\ BfriBtfbtt¥^t<*s 

B5fBv-x«jgEfe<fci; Ku-r >iuit<D^aiap<Dttsi*, 
liifB^^giKOTJtsajcigi: c*^*tj: y t<si>c 

[IS*Jg4] HJIBV-x^lgEfc^l/KU-OfaigEl*. 

zftmt-tztmm 3 iciEea^sittjgg. 
naiEUs 2 dbtt^ttjgfl icisit 2 y— 



bibb 1 ott¥3j#B<Df& 1 Ri/w<7>m 1 mmz 
cfciatBig 2 att¥3n*jg0>is 2 mm**i?*io>±. 

I=, ^*if,mu ^2db«*^«:JltJ§^*4xfc«!S-C? 

S*5«fct/SiJIBS2filliiS^LTfIIBm 1 V— x««'^m 
E11 KU^>fI«£<DISJ©&1^**;ufiigfcJ:U:ii!j 
IBIS 2 y-*fia*iiiJtBig2 Kn->fistror B ia)m2 

tilfBfg 2dbtt3UH*JIl*Jl::f5<+ ^Hxtzm 2 V— xflUft* 
ffJgESg 1 db#¥^*J§a>fflffl-tl::. com 1 db#¥^<* 

@i:$feii**tfcttss-cKi+f»*ifc^ 1 mm?— hg?£*i 

L. '>^«C< ttfHBmitfbtt*^<*Jl<06iJffi^LrfI 
IBB 1 V-*fUaasJ:l/iiilfB!jl 1 K U^f >$gigEFai<DiB 1 

fIfBm2i!btt^t*:@a)ffl0ffi±l=, c<B|g2i£btt¥S«: 

U < ttfIfBB2Ci«^tt:@a)fiiJffi^L-Cfilt 
IBIS 2 V-XiligSfcJ: t/fJISm 2 K U-f >««ia<0ff 2 

SIfBmi K H" ^^StStlfBIS 2 Kl/-f 

S. 

fHBS«±l=ISI+ Ziltzm 2 t . 

mt&®z4\tzV!;mx-mit>*itzmm'?—hm. &&if 

fIIBm2Ci«#2?i*Bro±ffl-tl=. w<DB2dbtt*S«: 

mt8i&i<titz&mvtsirtt>titz?— h=i>^^ 

^*t-f^L. '>JS< t=tSJIBdb«i|i^«:JSO)ffl!JS^ 
L TflSB V -XlSlgt t filIB K U i: © K«© V * 

attest -r*^#ss. 

fi?IBdb«^»:)SW«-Kltf>*i/=V-Xfiiafc<>:i; KU 
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**tfc«ST?isitp,*tfcfflij§y-hfiP, tejuxmuant 

St?iait^*tfcJ:®y-hfi?$^L., 'PU < k tUfBCi 

isiewsy- h8&£«firr -s^miai*. sjig±®y— k 
s. 

£ittz#.&T*tSU+z>*itzmm j f— KfiP. *5J;l/«iJIBiIb* 
#^«:Jg(D±SJtl=. C<Ddbtt#S«:JSt^$*tfctt 
®T?i&ltt>*ifcJbS>f-hffli£*rU '>fc< itSirfBdb 
«*S»:M<OffiiJS*^L-CfrfBV-^M«i:ffirfB KM 

fIIBCitt*©tt:JSroJ:S±*-C?. fllBV— hSlCH 

[IS*« 1 0] S«J:l=Sl+f.4xfcm 1 db#*#<*B 
k. 

flfBSffi±l=ISl+ 2 dbtt^*® k . 

BiJiBSg 1 tfb=K^#«:JSrtiri$ltt.*tfcm 1 V— XfHtfc 

<fcl/f&1 KM>««£. 

mtBm 2dbtt^<*JSrtlc|g(+ <ittfcm 2 v-x«lgtfc 
«fci;Sg2 KM>tt*i. 

tirfBfg i dbtt^gttJgroig 1 w®. at/crom 1 fflsir 
*B*t LfcUTfBm 2 dbtt#^*B<D35 2 fi!)ffi-t*v?4x<D± 
l=> c*t£>!gl, «2 0**©«:@i:i6^**if=tt@-T? 

ste<fctffiiBig2<ffla^^uTfiiBiBi v-xsaif 
sami KM^fustoxsjrom 1 

B«2V— ;MW«A:tWB*2 KM>fUa.fc(DRSJ<D3f5 2 

c t z &m t -r 

fIIBS«±tcKl+ **itzm 2 dbtt¥©«:fi i: . 

v— x«j*£*t;%i km >mmt. 

saiBm 2 db«^i*jgwi=Kit f,ttfcm 2 iii0>i 2 

V-x«**5j:lMR2 KM>«Wfc. 

lilfBSS 1 db**S«:B(Dfla®±lc, C<omiifbtt^«: 



gBIS 1 V-X^HEfc J:t;fIIBm 1 KM >H«fi5]©1f5 1 

^^^ufiigEi-^s&m^#jism 1 f— vm&k. 

mB*2i!htt¥flM*JI0>Mifi±l::. C<Z>35 2dbtt#aStt: 
S£*&t£**tfcttS§-Ci6l+f>;KfcffS2«iJgy- h 35**1 
L, '>« < t=bmiB?K2dbtt#®<*liroiiJ®$^LTB 
12«2V— X«««SJ:tfmB«2 KM>tt*na>ff2 

weft 2 v— x««*j*t;«2 KMXMUDgdi*. 

1 V-XflM£ J;t/?g 1 K M <fc U 

[SS*JS 1 2] S«±l=l$ltt,*tfcm 1 A#¥#tt:J§ 

S9gBSffi±l:lSI+ t>*itz& 2 Gtt^ttB <t . 

BiJSBSS 1 dbtt*ig#Jlrt KiSIt 1 V-X^«te 

&lfmi KM>««£. 

IBfg 1 V-XiS«;fc .fctfUiFfBm 1 KM>**iHC* 

2 V-X$U£;j3J:tfSg2 KM>f|t. 
mUBIfSI Ci«*St*:®(7)ffliJ®±l=. C0>3g1db#¥#t* 
Bt^$^f=*®-Cl£ltt>*tfcm 1 flUS*— K6S£*r 

nm 1 v-*ma*> .fctfUJrfBig 1 km >mw$o>& 1 

L. ttSfFlBIg 2 db«#««:B (DWIS^^L-CDJ 

IBm2V-^^«fc«»:i;B!IIBm2 KU-f>i«61<J)l2 

^v^>y^igti=^3am$#xam2y-hmiit, * 

fFlBm2 v-xn«*j«kr/:^2 KM >««<oa?*i±. 
frsam 1 v-xm®ts&ifm 1 km >^<oa?*«fe y 

[IB^«13] S«J:l=iSI+t»*ifcdb«^»:Jli:. 
«!FfBCitt##«:Jlrtl-i$ltt.^f=V-X^Jifc^t/ KU 

BtFfBi£btt*®»)l<DfflS±lc, c©db«#^«:iSi:^ 

tflIBi!btt^«:Ha)«ijai$^ LTfltB V-x^« k U 
IB K M >f£&k (Dfel©^ v*;ufilgElcmSS!l^*#K. 

lii|fBy-hm«l*'>fc< irtill. s2@$^-C« 
fiK**v. fllBy-Kmffil^Sft^^'JSSro^-K^ 
£«$fi£f S c i: ^ ttGLkf *^<*SS. 

«IIBOtt*S«:JSrtl=Klt^4xfcV-X«ia*5c»:i; KU 
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IE KU-f >Btt&(Dn0>?**JU«£|::BjMaB$<&*. 
frfHy-Km«l*'><f< tt^US, Sg2®£#Av-T?« 

tflfEdb*4^f*JS<Dffi>)® LTfllfE V-XfiJgt <k fl* 

£y-hm«<k. £Ji<iL. 

fJfEmiS<D±ffil±X^-v^**L. SfFSEm2 
SI*. «IfE|g1)SC0^T--y^^Lf=JiiBJ:(-KI+'i 

*i. BafEm2S(o±sii3piBT:-fc*ct$it#eui:-r*^ 

[is*«i6] s«±icisitp>^ H mimm. cam 
mjffi(=«is]LfcB2fj®, sn. iS2fflijaF^(~iia^- 

=fTU ir=fcfJIEtfb*^t*;Jl<Dmifflll®^Ur 

hmffiffisEv-x^jafc «fcu: 

f-hnmt. sjibu 

HiIfE^itM3>*? h&l*&*. flFIEdbtt^ttBOsS 
1©JB<7>-&. S52ffliJ®(D-fiB. iS<t:tf±S<k. S3. 

m 4 oBae-giv***.*-?* t i=£i^ c t &ttm 1 1 

MIEifb«*Stt:SMl=lftlte.^fcV-X^«*5«fct/ KU 

*3M*B<D±B-tl::. zoa^^fsts&mttvtz^. 
£ CORSON -v 1$^$ * -^a. * y — h 



tnfBy-l-Sffi<Offl!lS±. &tfffrBifitt¥®tt:B©fi!lffi 
± f=BB«*B £ JBfiEr « l§ i . 

t tSTffiy- KBB£J:tflnBBBie«K£7;i 
*l=^Tttffidb«#iSttBl*C::*«&£39AU HI1E 
i!h«#S**:)irtl= V— X«BBJ:tf K U-f 

*»b*-* = t fc-*-s¥«<**Bosa*&. 

£^J«-f -Sxfli:. 

'J>fc< 4: tSJ8Eia**3?«:H©fiiJffi-t(=y- h*6ltBt£ 
fJISy- h«gK±C. '><£< i: *iaSEi!btt#8?ttB© 

'j>fc< ttttisy- hB8£-?x9i=Bi,vcttG-i!htt¥ 

»*Bl*ll=5F*ttfc$BAU «rffliQtt¥Stt:Jgrtl=V- 
*Btt£J: K U-f ^BBSKBrftxaJ: , 

f=fBBa>¥«<*3tBa>SB*&-. 

at. 

ififEje^ic. way- ha»^ jKja-r-sfctoro^sPBe 

'>><f < t t«F8E3J^?,SS Lt=fIfEOtt#®«:®a)fiiJS 
®!*®I*9l=^$i6«3*®AU. «HBdb**ilH*Jirtl=V— 

x««te«fct/KK>««««?fit-r-sxst$a«-r-6 
2 2 1 gjiBfflisy- una v— x*« 

[8S*JS2 3] iiJES«t»ItEy-X««t«)BJ. m 
CSC&MeKM >«Httrord). &tffflfESffi«tfllfB 

^^^B«*yt^Ft««ifiBA<aL^asi*B*. 
c:jyiN-6 c t t-r «n** i i=eb©*b»b 

So 
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[IS3KE2.4] lfHEdbtt*^*B(»ffli|ffi±(ciSl+c > H 
Kt8lf*;h.fcSg2y-r-*6«i&£jyfiU 

tfiiEjg 2 y- r-jfen&i*. fitBB 1 y- n^ftis j; y *» 

2 5 ] iijfecitf^ttJii*. laiEStEfr s> ^ 

&tt8lt-?2>m*1M 1 KIEKOT^ttgg. 
[|6*S2 6] flSBdbtt^ttBOTSBISitl*. IfofE 
S«*M?,-<DCltt*^^*®<DJlffi(=|a)A^oTIJa^-/«— 

[gS#« 2 7 ] HilfE£itt¥£»B(DJS8& =i — <DH2 

SEeco*2n*&g. 

IEfE©¥SH*lgg. 

si*. 9os£Jix*ci:^«ai-r*si*iii i=ihs 

PI i:^mSO)^tt:^«A<fe§ C £ £ 
t-rSISt^a 1 l-fEK<D¥3?{*5£g„ 
[SS*Jg3 1] filfEOtt^ttBI*. 7^77Xv 

>)=>>-q&zz £%&&£+&&*& 3 oizt&mo>*m 

[iS*S3 2] I5IEV— xfg«iSJ:tf Ku-f 
S?FlEmaW3>f <? t-mt&L SiJfEi£btt#^<*Ba>ffiiJ 

^ro«isic«iS]Ufctife(oC!i®<o-ep, ts&if 

3 3 1 fJfEatt¥2£tt®<DflJi5-tKiSI-J- P,4x 
fc|giy-h$&^Kt. *5<fct/ffJSEdb#¥^i*Ba>-huf 
±l=lftl+ f,tlf:«2 y- HfcHt&fcliffi L . 

hies 2 y- nfe^Ki*. mzm 1 y- hmij: y t 
ssLNct st^at-r^ii^ 1 i=iB8a>¥4MtttB. 

[8t#S3 4] fHECi*#^ltt:®(Dffl)S±»ci$lt^*i. 
feBiy-SfcttR*. fJIEdli*¥#tt:B(0-hS±«cffi 
It S>*vfcffS 2 y- HfegtlS.!: £ Jlfflj U 

mm. 

[8S*«3 5] S!llBV-X^lg{i:|iJIEKU'r>IHg{i: 
oTS< fe^Ct *8B*« 1 l=fE«<D*®<* 



[SS^3 6] fHEV-X^«ro^it$%liSS, 
IBKU-f >«S(0^$ie«3aSl±. flTfiEtfM*¥JSt*B<D± 
bTfif lrrSj*>o T «£ < * £> d £ £ \$»£ + SR** 
1 l=SBB©¥i9{«£S. 

[»*« 3 7 1 neflty- hflji*, fHEia«^<* 
B<Ds^iz«^-rs2ocDffii)si=»oT, mev— xia 

[I8*JS3 8] BtEi&tt¥3H*B©<SI*. o. 2//m 
J; y *4 l*C £ Sffttfc -T «fit*B 1 IBtt<Z>iH»t*3ft 

So 

[iS*«3 9] flatBfltt^ttBoei*. 1MBV— X 

fnacoas £ *><*: i/fitE k L"f >mmo>&. t <* y i>c 

i: SttfittTr -518*31 1 fESUD^Sittgg. 
[SS*«4 0] IftfEV— XfHSifc.fct/liiTSEKU-Ofl 

iftBir. BJlIEB;B)tffi8jtB<fcy t^L^^SS^^o 
teSJgttftB <t <» 2 if&CDUtl&B £ < 1 1 ^fc c <t 
£ftSt£-t£SS#ia 1 lE^ro^frSS., 
[|f*>S4 1] BdaEtfb^^Bl*. HISES«(=mSl 
Mlc^SHT^€>wi:S«®fr«)iS*^ 1 fEK<D¥ 

[H^4 2] SJlIESffil*. ^SttrfeSCir^a 

t-r^ss^a i fEtsro^ttsgc 

[iS3R« 4 3 ] mzmrn?— \~&£ tntuh^m»m 

fllEy— Hte^li, Ta, Sr. Al. Si. Zr. 
Hf, L a *><fct/T i <D'>JtC< tfcivrftfr 1 O^ffc 
aHb«s^&««C&$Wtt^'^-«8l3|ta 1 tE«<Z>¥®tt: 

[000 1] 

dbttfl>^»:BI=a3^-C^®J<7)«®(=y- h*6^K*A 
oa?£l=.fcy^-V*^teA<*S£*t-5MOS£! h5>v? 
[0 0 0 2] 

[t£3fc<D&«5] MOSli«igS^-r-6*©tt:T/WXT? 

1*. mos FETOTStt^bA^^fcisa-e&s. MO 

s FETrostiBUbiri*. ( 1 ) s&mmsi(Dmua. 

(2) L^^fi/^-V+cDteSt. (3) s±«ta/s± 

SMCOfia. (4) r-^7«tt©|S)Jh. ^S^LT 

l^S. S8Eim3il*li*0*1* y— K^t* (^-V* 
y— SS< LTilfigLT^fc. 

[0003] va- h^v^;uS6^*fiPx-SfcWic. y 
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[0004] iSS(D^^^;u5F$$%iSScD@5SS 

[0005] *t>lc. fBMBHbirffiv <f-hmffi0)g5» 
fitted v-x/ F\s4>cn&±&fc<Dmimtfmmttfi'o 

t±*<*^bLr^ri^o 

[0006] cco«fc5ttraH£#*r*fctf>ic. s n 

[0007] 1 EDM Technical D 

igost pp. 7 3 6-7 39 (1 9 8 7) (K. 

H i edaft) C^$tltU^)<i:?l:, ST 1 (Sh 

al low Trench Isolat ion) ftffl. 

Lfc«B*'>L8aiU ISJf-V^MirLTfiEffl 

■r^«igA<*^ (07 9) o 
[0008] zcoxmat. T**Ji<1&t><&£< (< 

0. 3j/m) ^oT< ^tilJSOy— hSffi(D^ST*il 

[0 0 0 9] I EDM Technica 

I Digest pp. 833 — 836 (1989) 
(D. His amo t o ft£) ClBi!a*34lTl^& J: 5 IC. 
S iSffiSR I EL. *fflgl>db#<D?x>;*£fl2j£U 
*OT»*»<bLTSO I«3t*l*y. @i«ffi(Z>y-h 
««£»rtLTl*5»£*<»*S*LTl** (B8 0) . 
[0 0 1 0] C<D*d****^*Hrt<'h*< (<0. 2 

[OO 1 1 ] *fc. EDM Technica 

I Digest pp. 1032-1034 (199 



8) (D. Hisamotoffi) l:Si^tltl^cl;5 

so i*C£jm*fe7<r >Sa)«igA<ffi*aF*iri^ 

« (08 1 ) o 
[0 0 1 2] Ztoyctk-Qlt. 2 0 nm*IJ£<BS i ? -f > 
(F i n) £teflL-1-&CtV* 3 0nm8SO)ft^ 
t? •> 3 - h * V ^;uaSA<HP it b 4l & C <h * *t 

"Cl*ft. LfrU SO I {ffl&CDfcti). B8 O^^C.fc-5 

ics«/ u r x $ m mrr * c «t ^ # i^igT? & o 

*fc* SO I iKDSH/<5 % >^r A<MOS F ET?$tt/<5 

[0013] c4x&XlKlcn»dtLfe7/W xt?li, * 

l*fc*. S4a5ttLfcft*;i/£8o»Bso I (D h 
5 >vX £ CDii£- <t f^J C £ 5 (CSS*— ;U (Nft*Jl 
<D&£) (D^Sl-cfc^v-x/ Ku>f >HEE<D3&1b/><|ll] 

[0 0 14] 

Ba>-»*^-v*^»«tLr«3*aM»sftat. to 

[0 0 1 5] 

somimmvi*. »s±i:Kit6*ifcfii**»M 

KU-f *IBCi«*W(*B(D«B±C=. CflDfii 

**U '>£< tti»IBia«*»<*Ba)fllB*^LTW 
SB V-^MtMB K U-f fc <&H<D* -V */U«« 

l=«JM»»S#*.*y— £JMf8U «BV- 

»{*H<DS^lcffl»-r-6 2oa>ffllJBlcfcl^^bLri^ 

So 

[0 0 16] ca)^i:ffi^ftgS(^l2S8t 

ttEdb**»(»Jia)«BJ:l=. c<DO#*2M*fi£$6J§ 
tittlBia**SW*JBa>«Bt^ LtHEV-XWIfcll 

**»<*JB0>«B±^llft6*tfc«B*»«4:t*fl|-r 
[0 0 17] c ro»flfli:ft**S»« Sfl)S 3 S«T 
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[00 1 8] C(DS§Bfl|=^«,#^«:^S<DB4©«T? 

*msiwicm8i£*u=fiiifflmi att^stwB traces . 

l#om2dbtt^»:Jlt. Mffim 1 tfb*#S»Hf*llcift 
Ite>=h.f=fg1 V-XH«as,fcl/3g1 KU-f^fWi:. 15 
fESR 2 £b#¥2H*BP9l::Sait P.4xfcm 2 V-XfUSfc «*: 
tffg 2 K U-f >fS«t , fllHm 1 db«#^<*S©B 1 ffi>J 
S, &l/C(D|g1i)ffi(=ffi«UfcfIfHlg2db«*#«:S 

<Dig2Wjs^H-rtirojii=. c*vt,m is m2db«#^ 

U 'PU< £tflJSB3nfflJSfc«fctfliiJfBIS2«i|S£fl-L 
TfllEmi V-Xia«i:SnfHmi Kl/-f>S8t0r a l© 
38 1 5^*yufl«fc<fcl/1»FfBSg2 V-X^Ug<tBilIEIg2 

i-mmt zmm-t 

[0 0 19] C(D»^l^i)#S«:^S(0|g5S«-C? 

tsaa<ji=t^*^ifcm2ej«#sn*@i:. Den 1 a 

tt#«{*Brtl=KI+e>;h.fcS!1 V-^fS«*J«fctfSBl K 

2 V-*fS«j3<fctfSg2 KU-f l!lIBIg1ifb« 

fctt@t?l$l+f,^fclg 1 flBy — hff£*U 'J>fc < <k 
tttCM 1 Gtt¥^*B<DfiB®£:frLTliiIfESg 1 y— x 

«i§Etej;i;fjiEm 1 km >«J*ma>9i 1 y^juwi 
icm*S4m^x.sigiy-h^«t. sriEa2fl«# 

3J#JI<0ffl!lS±lc. c<D|g2i!b#^ttB£$eJi£;h.fc 
*S§l?Kltf.*tfc|g2ffiiJS^- h««4fU 'j>U<k$ 
UTffi* 2 db«^«:B<©fflffi* * LTwrfESs 2 V-Xfg 

«fc«fct/fjieiB2 Ku4>«jam«>9t2?**sMMM= 

m#3»S£-5-*.S!S2y-h^«i:, MBflllv— X« 

«tsjiBa 2 v-xmmt zE.mz&&-?z,n i sis 

ElM::!ftflM-*IR2Btt£. tMESM MB 

[0 0 2 0J C(D*lfl|C««,*^«:Ka(»lg6SfilT- 
I*. S«±l=&l+£*if=fg 1i!btt*S?f*B±:. BJBSffi 
±Klft(+*;K/=Sg2tfbtt*3Jtt:Bt, mean dbtt^MI 
ttBWlCtfilt *>*itz V— XtMSSJ: K U-f >«HE t , 



SJIBS5 1 dbtt¥«*B<»BflLbl=« crom 1 Attest* 
»EB2dbtt**iWB©±lB±l=. CCDf^dbflWSH* 

**ve*i*u 'pu< ktvu&ehv&mKfBomftz-ft 
LT«riBv-xflwi &ma Ku-f^troraffift* 

[002 1] cro*iun=&.&i*i3tt:8g(DlfS7sra-e 

fJffiO#¥3H*B<B1!]o5±l=, -<Bdbtt*3?t*B.!:J&l£ 
*^*B<D-t®±l=. COTdb#¥igfcB£&*§;*;h.fctt 
tt^tfrBaHMSSfl-LTiiilSV— X«S£lKrB KU-f 

[0 0 2 2] Z0>ftBJHz9kZ>*mi*%iW.0>&8mmX- 

<*B 1*3 It f. *itz V -X^lgE *5 «fc 1/ K U -< >M« i: , 
|iJIHi!i^^i*:Bfl)fflJS±l^ C(0Ci#4USttBi:*eSii 

*sH*B<©±u5±C:. CO>db«^<*Ht*e^*Hfctt 

[0023] zo>nBmz%^mwms.<r>m9mmx 
it. &&±izmft > *itzw\dhvt*m&mt. mi&& 

±(=i$ltt>*tfcSf2e,tt¥#«:Bi:, fllBSg 1 Ott*^ 

wmf*uztsu+t>*itz&i v-x^«*5«fct;igi Ki/-f> 

fIIBS5 2dJiiK^tt:Jll*JI=iSl+f.*Lfclg2 V- 

sa)iiii. Ri/c©mniJS(=ffl»LfcifriBiB2db 

«¥#<*Ba>m2ffl0ffi^*i.^©±l=. c^e>|gK 35 
2 dbtt*Sit*:IB t mm * *ifc#ST?i$H- f>4xfc«^y- 
K6P£*iU '>fe< <ttfIIBmifiiJfflfe<fct/l«rfBm2D 
SS^-LTfllBmi V-X««i:fIIBS5 1 h*U>f>^ 
1 5 i -V*;MHafc<fctfffJfBffS2 V— X^«i: 
«!IIBIg2 KH , >li«i:(7)r B 1<0|g2 9 i A'^yUfi«lc^ 
MJ4i5y-HSi, flfBSII. S2V-X«tS 
if 5 U Rt/fIfB|g1 . IB2 Kl/-f>««f3 Lto'PU 

[0 0 2 4] z\o>&mz&z>#mto£&.o>m -\ o@«-e 
l±, S«-h(r|ftltf,*i.fclBldbtt*«»Bt. flfBSffi 
±lc|ftltf.*vfclS2Ci*i#®«:Bt. ffFSESB 1 dbtt*® 
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81 KU.<f>«*&. «IIE^2Ci*^tt:Brtl=lftltf, 

&k, mt&m 1 fiitt#^@(ofiiisi±ic. -©snai* 

^»@i:je^*tifctt©-t?lftl+f.4xfcm 1 ®mv- K 
8P£*TU l»fc< ttffiffimi dbtt¥^t*B©«lE£tt 
LTfrfB^ 1 V-XHSfc,*: flfEIg 1 K M >«J«n 

1 * **jummzm&&i%:£5-z.z>m 1 *— k «m 
TffjfiEffS2 v— tftaffim 2 KM^fnais)© 

£SfflU fJfEffS2V-XHig;fc«fctfig2 km> 
1Hg©3IS£li. frffim 1 V-x^HEfc <fct/B 1 KM> 

[0 0 2 5] ;i©S£IUll::S&*3H*lgg©fg 1 1©«T? 
I*. S«±l=lftl+t,*ifcJg1tfbtt#^tt:Mt. flJfESffi 
±l=iSlte,^fcm2Ci^i|i^tt:Bt. iulSEfg 1 db#¥^ 

<*jirtirffii+p>*ifcm 1 v— x^«33j;i;m 1 km> 

mat . BI8BS5 2 fl«#»»Brtl=SUIcg6ra LTtait 
fcH tWItJ»-3* 2 V-XWUfi *tf*2 KM> 

ft LTWE* 1 V— ***** tfffHEfB 1 K M >^HE 

moss 1 fv*;^«i:injgis$4isf 1 y- y-w. 

k ffi&SftfctfST-t&tf- *=h.fc3i 2 «gy- h 
LTfiJfEIS 2 V-Xft** J:lftRG* 2 K M 

©s& 2 ^ * *;u««i=bsw&s zs-Ttzm 2 y— k s«i 
sjibu MBSS2v-x$B«*j*tf3S2 km> 

fa«©3iS<*li. tMESM V-X«8*>J:tfSn KM> 
««©3B*«fcy tSE^. 
[0 0 2 6] c©«WI=«'5#^«:^S©mi 2®«t 

(*Jf rti=ifti+ e»*ifc v— x««te«fe o: K m >fug t % 

SHEdb«iti^«:|ifl)ffl)@±l^ -(Ddbtt^^BtJfe^ 
**ifctt©T-|ftlt f>^ifciiy- KSB£* U 'J>fc < k 
tWEdhtt^WtllOflli** LTSJE V— X«« t flSI 
IE KM>fli^©IS1©^**;u$li3l-^#$!)&£-5-*. 

[0027] C<0«^l=Ri,iJi®tt:gS<DB 1 3<g«T? 

(tfHftKRH- &4ife V— Xffm& J:tf K M >«« i: . 
S5fEdbtt^«:@(Dfl]S±l=. C©Ott#Si*H£ &*§ 



fiB KM >fiM&0>ma>? **Jl4M*l=*JMMRt*Jl 
till. S2JB*^A/-e«fiR**i. #IE3S1l8©-t® 

liva-eft**. WE&2JSI*. fitEm 1 @©spa^-h® 

[0 0 2 8] ::©»l!BI=«-53M9i*£S©3n 4®«T? 

(tBAKSfttf b*tfc V— *tfigE*J<fctf K M >«« £ % 
«Efl**aM*Ji©flBB±l=. C©dltt#39ttHfcJfe» 
*ttfc*©-eiftl+f>4xfcffiiJ^'7 5 - K8B£*r L. i 

ffi km >««t©ra©^A'4.;ufa«(=s*jam*4-ji 
ay- hunt, sjimu mw-\-^m\t'pu<t 

=feBlB. SS2JI£-aA/-C?«l/i££*u IftEm 1 B©-t® 
l*X-rv7&«U |iIIEB2BI±, «trEHH©x-r-v 

^^*Lfc±B±i=iaitt.*t, miiEm 2 m<r>±.m*w-m. 

[0029] C©f£B^(=S*^^<*^®©Bl 5®«-C? 

db«##«:®i:. fifHEifbtt^tt:llrt(cl$lt £>*u 

m?-\~U£GL. &U < i:=t,KrtEfltt^<*g©Bl 
«JSSi> LT IfFlE V-X^iti HIE K U-f ©H 

©^•v*;u^«i=ss3am^^x.sy- h^afiEv- 
x^«t>«fci;fHE km >^«ra©^A'^^JSticms 

^^hWl**^. HfEdb«#^«:S©m H»lS©-SB. 
m2«3S©-aJ. tS£lf±Mk. 13. ^4©fiiJ®©- 

[0 0 3 0] C©S§^|Z^^i<iS?tt:SS©mi 6S«-C 
iaEdbtt#^«:S©11®-tl=. C©i!btt^tt:Bi:jegl 

tt##<*B©fflffi^LT|!lEV-X««i:fiiJffi KM 

>n«t©p B i©^v^.^«i=mi^3am*-^x«)'7 t — h 
mist. «m<«L. ^sfflisy- i-ep©y— ksi*. m 
iE±By— hfi»©y— hg* y tsu„ 
[oo3i] z<D&tmzm&*mt*m&o>®&H}&<D® 

1©«-CI*. ¥S*Sffi*i-yf>yL, c©#^tt:S 
KB^- h«IUR±l=. 'PIS. < k tfJEtfbtt*®»:JS© 
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[0032] ^<D§tw\zgk&*m&&s:<D®m*}£(Dm 
{hvt*m&®£tem?z>j:mt. '>tt<t*i«riBi!b«* 

[0 0 3 3] C(D^(c«^iJi®tt:Sg(DSig^;i(Om 

3®«-ci*. Att¥^<*B£JI2/dtir£x*s 

&*m&®v>mm±iz?- h«8isMt§ig^ 
£H2jat-&x*i<t. ttfjiEy-hmffi^^x^ 

[0 0 3 4] 

[«W0)Xlt<D»tt] JUT. C0ftWa>J«k»ffi&» El 

[0035] anus) Biaca>«ma>«i« 

¥®0, 02BI*02A4>0>2B-2B|g(C;tt5©T® 
0. S2Cli@2 A4 3 0)2C-2C^(c>tt5»r®ia. IS 
2Dfi@2A*02D-2D«lC;tt^»rEiDiarfc^ 0 
fc. 01. 0 2B~0 2D"eii. B2A(C^-rSBI(fttl 

[O036]@K S2A-@2D|:m9C, PU 

si (v»j=>» s«i 0(7) h7>^»mftii«i=a 

li. 0fl*li5x 1 o15 cm -3*i@^^«!foS&£#*b % 
*-<D±ffi(7>®*&li (100) T?fc£> 0 PS?0x;n 1 

1 oi7 C m-3sso^$iei*iias^»opssss^a^ 

B (JaT/<>^x;u- • x h^/<-Jg) 1 2#1&tfL2ti 
xy& 0 ccd/<>^x;u— • x H 1 2i*&^ir 

So. 



[0 0 3 7] S i Sffil O-hlcii. tfbttSIKS i (y'J 
3»B1 3*<H2/a£3h.Tl>£ (JUT. 7i>X1 3£ 

m. BlB7 0nm, §JI!)4 4 0nm"(?feSo 

x>X 1 3 0>T£Mligl::ii. «X.I*PSWx;H 1<D± 

®. *5<fcl//«>^x;u— ■ X h V/*— B 1 2A<^*V-f tt 

^hti>§ 9 fir, ca)TSP^a(D@ia(cii. 
[0038] ?x>x 1 3rt<D/<>^xju— • X h*V/< 

-m 2±icii. ?**j\,*mfam 1 

5 tflfcja* *vci^ 0 ^v^u^fcfcl&Jl 1 Sid*, mo 

[0 0 3 9] ?x>X 1 3(DSiZ2^fS] (S^f^[fi)) fc 
I*. V-h^ffil 6^t*V-X/KU>f>«ai 7 
*<»ja**lTl^5o h^fill 61*. 7i>X13(D 

mmwlz'f--\^'&mm^ azitLx. ?x>xi3<bk 

g) I*. 7i>X1 3(D3Sm^(S]<DtST**^^o 

?- Vfk (Lg) Ufc. y-h^ffil G(D&$IZ&~dT± 

Z7x>X 1 3<D®J®C:fcl+&y— X/ KM 1 7 

[0040] *?>ic^h^<ii si*, m^mmmm 

fcM. cttt>®J®^cfct^±®ic^iAr. v— x/Ku>f 

>fgJgM 7(D-SP. ^**;u^iai 5. fccfct/^>^X 

;u— ■ x K vft>—M 1 2<B-^£S5£5i::ff2/a*4xT 

[004 1] *|C % miHS6f^^lC-R^MOS FET(7> 
03*>>P>0 1 1 (7>XgK®E)$fflt^ 

TSte^-r^o a as. 03A-131 1 Aic^-rBrBi*H2 

[0042] £"T. 03A. 0 3 Bir^f ct5l3. Pgl 

s i S«1 ojffltt^o c^Pls i S«1 01*. m 

Xl*5x 1 0l5 C m-3ggoqF$$^S®^i#^. *<D± 

®(D®*ei*. -Mxi* (100) -efe^o 

[0 0 4 3] PSIS i Sffil OlCNft^HMOS F 
ET (1UTNMOS) ^^^T^ii^. ^Xl*/i"CP>-< 

(B + ) j»aiE2 6 0KeV, K-XS2 x 
1 0l3 C m-2^(DlfefrlcJ;y. PlSiSfilOOh 

(CcfcU. W^(^4 x 1 0l7cm-3f§gCDtf— ^SS*I# 

opSOi;ui^ Pis iSfiiowi:M$n 

[0044] P^S i Sffil OICP^-V^USJM 

OSFET (tlTPMOS) ^^-T^ii^lCli, 

Ox;u (0^"T) PlSiSfilO(Dh7>yX 
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[0 0 4 5] ^i:, bvX hi (0^i+-f) &VX<?IZ 

/Sivc. «;Uiitcawa-> (b + ) £. ph^xjm 
1 fcK-f^&A-f <&„ C^lCcfcy. mi*2x 1 oi8 

cm-3gs(De-^sg^»osias^tt%isi 2*<. 

[0046] fcfc, C^f>CD-r^->;^AXg^. PMS 
i Sffi 1 OCDS®!::. fllxJi 8 n mH&<DmS*#0& 
<bK (0^t*-f) £HMiLTifc< c£tf#3:Ll\, iHb 
K£fl2l«LTfcX C y. JifBUvXM (0^1* 

[0 0 4 7] &A**t*:>f *>0)JSttftlCf*. m 

*.I*9 0 0°C. &m (N2) §i^+T?5»gta)RT 
A (Rapid Thermal Anneal) %tfft 

[0 0 4 8] 2fc|C. 9J(DUS>XHBI (H*1±r) 

l-SA^** CjtlC^y. ftW«ttI15A<, h 

&C<tT?fl2J«LT i o&l^ f^^MOSFET^N 
MOST?. CCD N MO S <D L^L^fl^EE (V t h) £. 

«*tfo. 7 vfgg|ci&SL*:l^£. miitfnw 

(B + ) £. AHS8E2 0 K e V. 5X10 12 cm 

ic-r^->;*iA-r^o co>-f7f->;*iAr*. 8Hb^ (0^-y- 
-T) *iiurft*3o ctu^y. Pift^jts 

Jl1 5/)<. h^>v>X* • ^-V^yU^^mJC^*^ 

£0 Plft^w»«jSi 51*. ^**;u£fc 
Tiz&mzti&o copsiTv^JWi&tom 1 5(D;Stt 

#(D-#Jli* SS7 5 0°C-C 1 Ofpm&VtbZo 

[0049] ;*c:. ±&mtm m^it?) 

US. PIS iS«10©5®±|C, 5nmH&(D 
KH£ftOS i 02® 2 0. 2 0 nm§g(DH*j$0 
^X^® (S i N) 2 1, M20 nmig©Iil$j$ 
OTA<7B (S i 02) 2 2&M$ltef&-?Z>o CCD&. 
'JV^77^^R I E<t£ffll*T. S i 02® 2 0. V 
*^B2 1 . Rtf7^i2 2^ rWfKDte*. fflxJ* 
MOSFET0)7^f^ 'JTt^^J^tttCtoX^- 

[0050] 2fcCl. @4A, @4 Bir^-T^ol^ El 3 
A. 03 BlC^-fffijg^. gq^lSR I e£JBI^t. S i 
S«10£. 7X^@ 2 2$I'Vf >^07^^l: Lfc 



a<*>. pioim Kx>^*(cii-r*^"ex^^>^-r 

£ 0 cfuccty. s ;M1 ofcic. 0)jx_f*^£ 2 5 o 

nmgj&(D;8£. -7x>A1 3 kt>mmztim£tl& 0 
7i>X1 3 1*. MOS FETCDV— X. KU<<>. ^ 

^^u^+t^tt^Sti^^ia-efe^o ^x>xi3 
(ds^cd-wi*. m^mo^tmc. 250n m g 

[005 1] -P x 1 3 <D{ffl®W§(D|g£ . 7 

tt id. S i S«1 o<D3*>. R I ECcfcot^- 

& 0 ;jfc|C. 3CDfH®^(DlS^. 7 nmgg 

(DBII^£J#oiHblBi (0^-e-iT) £H2/SiJ-£o ccDiHb 

? is-hji>f&ih : ,£iz& y mja-r & c <t l ln 0 ^ 
;HHb&li. teS, #Jx.li7 0 0 0 c*ijgT*. &S<D&<b 

[0052] 05A. 0 5 Blr^-T^dlC. ±fE 

ifi-r<5o C*LlCcfcy. *6^2 3t?S^*3K. 

l^*vtP-hb>fi^I (Sha 1 low 
Trench Isolation)*)*. Si 1 0 
F*J|::ft2/S£*i<5 0 tttt«B2 30)-CTIiS i 02"t?fe^o 
^fc. S i O20)»*Ll>-CTli. TEOS$5^ 
lcffll>r^/aLfcT EOS-S i 02T?fc£ 0 
[0053] S T I OSfrW^SiS^CD-^J^TfH-r 

[0 0 5 4] 0 4 A. 0 4 Blc^LfctiSaSJbl::. 

S^STEOS, fi£E^S*«)6 5 0°Ct LtzCV 
DSSffl^t, TEOS-S iO2S5 0 0nmgS*a 
"T^o Ctlir^y. TEOS-Si02l (*6»«5) 2 3 
&1&f8.-t&o TEOS-Si02l23$, ^11 

as 7 0 0 °cfi&a> ^ v * ;u^<b#amT? ^ > > ^ t -f 

^"-So CO^. CMP (Chemica I Mecha 
nical Polishing) &$rEl^*C. T EO 
S-S i 02B2 3<Dmm&¥-*Bit^-&o CCDi:^. 7X 
<?M (S i N) 2 1 (DC MP h£. TEOS-S i 
02S23(DCMPU— h«t(D^(Zcfcy. TEOS-S i 
02»2 3f*. «l*l(C3|ia{CS^^*l.^o 

[0055] ^fc. ^^2 3(D»^LL>0t)i: LTI*. 
±IHTEOS-S i O20)ffe. TEOS-03CVD4^ 
l^lSLfcTEOS-03-S i 02*>. HDP (Mig 
hDensity Plasma) C VD&£ffll^Tf£ 
fi£LfrHDP-S i 02^*^lf*-^^r^^o 

[0056] 06A. 06 BlC^-Tct^lC CT^. 

IfR I E$S§L N t, TEOS-S i02B23Sl^f 
CHlCcfey. ^CDJS^IC. ^lilOOn 
mgg0)ilJl#O^»Sffl^f ^ 1 4*< 
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[0 0 5 7] 0 7 A. 0 7 BlCTF-f £51::. 

0M (S i N) 2 1 hi8it3?£fl!l>TR% 
£"f5o Xl*T?* 3<7>iig®jL|::jf2/££;KTl^ 
SSfcltR (B^trt") M7i>X1 3(D$J®_tC:fl2/$ 

R*£-f&o CjllCcfclJ. 7xVX1 30»R fccfci;^ 

&m±iz. >f-hi6gii8$i}««. y-h$&*iR 

I* 7 0 0°Cgjg(D7v;fr;U^b;££JBl^T. #J2. 5n 

[0 0 5 8] ^S/AJUMbftl** 7i>X1 30)@*fi 
ictt^LIlL^ Ztotzft. dhB3*<'>£:i*y— h%ig1 
8£3ign?£3 0 AISA<'>ttl^— hlft«I»1 8J)$0 
MOSFETlt flJx.li^^^UffHaaiCcfeS^V* 

[0 0 5 9] *^>ir. 5i>A;U»ftaic|*, fe«adre 
/\HAT?4>WV/<9?4r. Riff— hSfeliR 1 8<D?? 
[ooeo] y-h«gii 8|C|*. 9 5?* 

^Mfta*fflt^r»siLfcs i 02Ri*^y-efe< . s 

i ONI, l*t>9p&***>-t<< h^>T KK*ffll^T*ft 
L*. t^rvt>f h7-T KKtt, «iUMWMbgfc£Jiil*T 

[00 6 1] y-h*6«Ri s\z\t. S i 02 

R. S i ONUcB^f, l^^BaiMgi (h 

1 gh-Ki) sffli^tta^. y— hietKBti sic. 

h i g h-KE^fflt N fcMO S F E T(Z>— 02 4 

[0062] h i g h-Kg(Offlt LTIi. Ta205i 
(l*t>*P&$ JUX^-y-'i K) % A I 2O3BL La2 
O3R. H f O28SL Z r0 2 R^£3*lf£C 

*• 

[0 0 6 3] ftlCT a205mOttmmme r!i#|2 0~ 

2 7sa»y, s i oiSKottmmme r = 3. 9icit 

^T^^l^o C<7)fc#K Ta205Pl*. S i 02RC:R 
m&&ULtztZO>mm&&mE. (e q u I v a I e 
nt film thickness) 2n mklT 

[OO 6 4] *fc* y— H6»R1 8(CTa205K*^ 
t^iS^lCli. Mxf£l nmgS(DS i KlbHXOHft 
S i JMBlC»jftL a C*&. *<D±lZT a205R£»fiM- 
l^0£«By-h*fe»R«it*LT*ai\, C(D 

s i#Hto>*aB»tt*flt**&-rct*<T?#* 0 



[0065] ^(C. 08A. 0 8 BlC^-T^dlC. 07 
A. 0 7 B(C^-rfflig±(C. «;UiNHTIttfc*<K— 3f 
*4lfc^tt»S i «*tf1 OOnrnfUtlrifSU 

K-^^eas iRt»«t«. K-?h*iMs i 

Rl*. ft:y-H«i.6t«. K-^h* 

*SSS i R±ir. m*\£S i Nl$ 1 0 O n mfaBKilt 
iTf£o CCDS i NRlS. h**V 7&&m 2 

4«tfc&o 3*1 VC* uvx hR (0^-trf) 

JBi^T. y— h*-v*y^*6»E (s i n) 24$ 

N) 2 4$^^>>|Cffitxr. K-^h^giS ii$X 

■v*>y-r&. -tuc^y, y— 6*<»j«s*i 

*• C(D<t^. y— KSffil 6li. 7?x>X1 3£Rl* 

©K-?hf»s ifiO)xyf>yi/-ht, y-h 

#l=i*L«*fr* tt?Ltf4 0 0aftfc«.J:5ttftft«Jfl 
Mfflt^CtT?, 7i>X1 3|CI'Vf>^|Cd;§y 

[oo 6 6] &tz. y— hS«i eizit. K— :?h£*g 
fts i RlcH&"*\ *$uuR. fc*lMi**;i,R£* * 
JURfcdMMy— MRS* fc«lMi*MAS iK^:^^ 

;uKta>asy-h«at (i^«)*»K'j^*^«ji) . 
><^;uffiig. >*;uBi:^*^Kta>ajiy— h« 

it. *y>*^«3t. K«S£JBl*fcy— 

fcy— hs«rcjt^<T, y— ha«i 6(DStn;$<gT^ 

[00 6 7] tZJimomt LX\t. T i NR. Wi, 
WNI, R ul, I ri, A I m&*mi ZZLttfVg 

So 

[0 0 6 8] *>ij*-f KH<D«^: LTI*. CoSi 

[0 0 6 9] Stz. y-hSffi1 6$. «xtfT i Ni 

tictt?, y-hm«i 6a>tt^Ha*st<b*i*sc 

<t*<-C^^). ^l^ftgfc^fc^o ^Otztf). MOSFE 

T(DL»l^«E«, y— hS«1 6 0>ttOTMM!>»b 

[0070] ffc, y-hSfi160)fiS (L^t>*^y 
— hft) I*. C»lxl*7 OnmgSif^ CO>36WT? 
I*. BL < liftJEt^^PMOS F E T(Dy 3 - t 

*yu»*£W©]-c£6<z>-e, nmos. pmosm* 

[00 7 1] 0 8 A. 0 8 B|C^-r4Sit±|C. C 

VDjattfflW. <etS«9. flflxtfS i 02^S i N$lg 
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60>ffljg. fc£t/:7x>X 1 3 CD 

<fcl/:7x>X 1 3 0)«e**l-F*l(=. 2 0nmgS(Dl 

[0 0 7 2]ft|::. f-^^ttgi2 4, <f-h 

Stm-T^-> (As + ) *DSiE2 0KeV, K~X 
M 5 x 1 O 15 c m-2fiS(D^#(C^: M % 7i>X13ft 

fl«17*<. ?x>x 1 3rtir^iS*tt6o 

[oo7 3] fflas*6»K 2 5 s^/a-r -6 atnc y 

Sfc**JBl*TMflfcU ffiM*2 nmaft0>WV£ttOtt 

[0 0 7 4] *M"ei*. ->>$0u- V— 

•<>«iSlC OUT***:^ V-X/KL/^f>«8l7 
N-&ttfikJI1 7 a <tN + i2ttl&JI1 7b<t-T?«/SL 

T?fe6o X{7Xf >v 3 >fitSSll^MO S F E TO 

[0 0 7 5] [3 2 9lC^-rj;5(C. ^-h+-V-V^$fe^ 

izmi^x, «K.if'j>>r^-> (p + ) ^iitE4o 

KeV. K-X14X 1 0l3 cm -2iJ|a)MlCcfcy, 

-f^>;lAt^^<fC. Nr^iftffc/Il 7 aJilSLt 

[0076] N^V—X/ KU-f >®ign 7 

CDS* (X j) o>M«pi*« S^fcXH-Cfc£ 0 db*S i 

So 

[007 7] N$!V-X/KU^>liiai 7(D3g* (X 

as* (xj) =0. 1 2u™mmztj:z>&?iz^ -<*-:> 
[0078] *#)-ef3\ 7i>^i 3 (ommizmm. Ltz 

St^o C*tl*. NgJV— X/ KU^f>ilSl 7 ^ 
x>X1 30$®, tt\Z±m^<D**>&\t. 



/^fx;i/--xh^-Si2S, ££>ic 
iftl*T;fc< ±IBNBV-X/KU-f >Hig1 7(DT 

[0 0 7 9] fc*>\ *#J-CI*. ?x>X 1 3CDWJS*<. 
®]§t6^K2 5(CcfcoTat)4xrL>6(D-C. Ng*V— X 

/kw >fs«i 7^j^is^-6fc^a>>r^>aA^. ? 
x>x 1 3<DJ:®^(D-<^->aAA<>-f >t«:y. ®j® 

^(D^»fe)aM * >&Ai*l»JLl? £ 1 1£ o T I* 

[0 0 8 0] NS!V— X/KM >fl« 1 7 0>it 

/iQ • cmfgjg<fcy<£< Lfcl^^U:!*. N^V-X/ 
KU-f 7(Di®C, y'J^KI dH^i+T) 

[00 8 1] v'JIM KJI<Dtt£ LTI±. T i S i 2 % 
CoS i2, PtSi, Pd2S i , I rS i3, RhS 

1 7 ti<P C(7)P^V— X/ KLx>r>^«1 7 

h«tn:*^T*1*6lCli. Pd2S 

[0 0 8 2] 3fc|= % 13 1 OA. 131 0 BlCTK-r^ai^ 
09 A. 09 B(C^Ltc«5g_b(C. CVD^ffllNt, 

s i o2£. mz-iss oo n™m&mm-?z> 0 c^ic^ 

2 6*. Mx.1^7 o o o cm&<D^v*j\,mtnm&v. 
iv-x/kw >mm no>ft >a a® o^tt^b * 

^TtToT^a^o N^V~X/ KLx>f >filgl1 7(D 
«S^b-r-5. fe^LM^^8 5 0 0 CgStms e ct 
»fflLTNiV- X/ KL^>Mi£l 7(D>ft>aAI 

(D^ttlb^n^or^ai^o ccd^. CMPSJi^ 

T\ ^mite*iK2 6*3|i^bf 6o 

[0 0 8 3] ^IC. 0 1 1 A. ]S 1 1 BlC^-T^aiC. 
■JV^7<tR 1 E££flH*T. h/f>— ;U2 

7S^r^^K2 6rtir^-r^ 0 W (*>^/X 

K-^A I (T7US) K, t i N (^b^5»» B 
/T i (^^» I^f:tlb<DliiJa>^^ h?n— 
;i/2 7Wi:Mt^c c*t(c^y. a>^^h^^2 
8*<n>^^ h*— ;U2 7^«c^/a$*i^ 0 ^(C. 

$g^K2 6±ic. a>^^7 hzr??2 srcmmMicma 

•T6ffita®2 9$^fiK^6o ffita/§2 9i*. CTxIiT^u 
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[0084] KDcfca^liiiSC^MOSFE 

[0085] (1) ?x>X 1 3 V — 

X/ K U-T >«« 175, S7i>^13 0>T«««l:: 

MOSFET(Dft^l/BS, V— X/KU-f 
7^l:c):y$i||Sinci:3b<t§5o C<7)*=tf>. 7 x 

>xi 3*»jM-*»i::±r«. skd!**:/^*©. 

[0 0 8 6] (2) 37x>X 1 3(£>*S (Wg) 5. #J 
*l*0. 20//mJ:ya<t§o CtllCcty. T7x>X 
1 3 0). SIM::*!** Lfc 2 OCD^]®_b|-^/S Lfc^— h 

m«i eizjzy. ^-v^7U^$$^i 5$^±(z^^b 

[0 0 8 7] (3) 7i>X1 3(Df^^;H|ii1 5 
(tL<I*S i S«1 O) £<DRJ|::. S5iS 
JS^*6«3lS (/*>^x;u— • x h*v/*— S) 1 2£i$if 

[0088] (4) 7x^130i®CSIU:V 

\z&*>) % V— X/ KU*f >Pp!)(D/<>^x;u— £|»itT*£ 

[0089] (5) (4) [zIMtlT. 3(7) 
fllclMLfrV-X/ >M«1 7<D-giJ#£. 

y-h^«1 6*^ b&E.&StolZftmiZtsi'Dtz. 

r>«#1 7(D-gP. «K.liV— X/ Kl/-f >««0) 
Tap<7)ffl#li. y-K^®1 6 h-f£ 0 C 

<7)<fc5irv-X/ Kl/>f 1 7iZ*7*y hHi£* 

^/c-y-^c Elector. v-x/Ku>f>F B i0^>fx 
>^x;u-£R&itT?£* 0 

[0090] (6) MOSFET0)f^^l/S«1 5 

ay-mt. ?x>x 1 30)<W@ic^t,tt^«itT?fe^ 

±(C¥*<t*;Hf::¥®. ^Xl£J§R8l&SiK2 61*. t l 
<!*®B$eSK2 6±rc^^tL* e ZCDtztb. tt*(Z> 
^U-tSMOS F ETO)?a-t:Xa85$, ^0)^^ 

[009 1] (B2^86f^©) 01 2liC(D5glE0)gS2 
§§*feff2SlC&£MOS F ET£^-r£*gi0. 01 3 A. 

01 3Br*^tt^tL. *a)ffir®0T-&& o 0 1 3 

AK;M-Br®|£0 2BlC^L/rBr®lCt§^L. ^ 1 3 B 



lc^^@l*0 2Clc^LJcK®l::*§^5o 0 
1 2. 01 3A. 01 3B-CI*. 02 

[0092] 81 Hi6^Sr*ii. 7i>xi3 <o±m . 
Pfi0®t?, f$l^d*<^L^^r-hJ»^BI1 8*ffl^fc 

[oo9 3] *m2 3?$gfl£©-ei;*. 012. 01 3 A. 

0 1 3 BlCj^-f :7x>X 1 3(7)±®|::li. 
®<D<f-h*feSi^1 8 airtt^r. KflCDI5^y-h^ 
8i(TOP»gg) 1 8 b7b<«^fflig|roi>T^LT 

[0094] c<Dcfc5&t8i§£/8i^;:<!:-e. ?x>x 

1 3<D^-\**;U^M SlCfcl^T. ±S3- dfctt 

Ul*>. &«/\V7XftttO)£Ij!). BP*>. 7X£ 
EPflJ L*r <t £0) L £l>fSmix(7)£I!)£ »«rr « C i: tfT? 

[0 0 9 5] C0)^5^«ig5!#^>fCli. ^jptiimm 
Sfefl2@CD. 0 6 A. 0 6B*#HBLTlftB^LfcXg(Cfc 
l x "C. ?x>X1 3<7)±®±(C^**ifcS i 02JS2 
O^J&^Lfcl^&LTfc^. ^Og*. Z7x>X13(D 

U. 7i>X1 3 0)±m±lZl*&iy?— 8 

b. 7i>xi 3 (7)ias®j@ -birii. s$i^-h$fe*§^i 

8a<tl x 5. 2@S0)MJiL^O^~h$fe^§Ifltit^ 
[0 0 9 6] ^m2HJS^CD. t$rcy-h$fe^ 

R1 8 al*. S i 02§I^[S^-r. 0 2 5lC^-Tcfc3 
(=. Ta205l, H f 02i, Z r O2E?0), L>fc>tf>& 
XR«(**eiHI (high-KI) *fflLx^C^A<Rl^ 

[0 0 9 7] y-K$fegil 8 a(CTa205K5 

^jxi* 1 nmgjg(7)s i mtmzkcnm&s i »® 

[0 0 9 8] y-hffigi1 8 air. JiIESR^ 

tt&JiBi (h i gh-Ki) Sffl^^^f^ii. ccDHfllffl 

[0 0 9 9] (B3§ISgff^S) 01 4 A. 01 4Bli^ 

tL^tl. ca)*^a)m3|lSg^@irft-6Mos F ET£ 
^-r»ffii0-Cfe*o 01 4 Alc^-rw®li0 2 B 

(c^L/cKSJrffl^L. 0 1 4 B|r^-TKffil*0 2 Clc 
7FLtzmmzft%TZ> 0 &tz. 01 4 A. 01 4 BV 

ri. 0 2Alc^Ltcia>^>> hfe^l/SSli^-tt-F+i^ 
BS**t*CL x ^ 0 

[oioo] mimmi&mv\*. 3?x>x 1 3*icj^ne 
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£*l*:V— X/KM >^«1 7 tOoLjUA 1 (tL< 

lis ilfii o) /<>fXji/--xh«>/^- 

fgl 2A<#«LTl^«g^£^L*:o 

[0101] 3 §§ffij&©-ci*. m i 4 a % m 1 4 B 

1 HISSES <fcy a? t^o -Wxli^^li. V-x/KH 
S?i^#gS*fiS§K 1 4 0>±Hii::i3clS*LLVb^ ^-ticfcUt 

1 7CD&SPtf)ttil<!:. y-h^ffi1 60>{ag<t*<. 

[0 10 2] ^(Dcfca^«5§1?li. V-X/K^>S 
#1 7<D^^$^<T?^^fc^lc. ^*>HB**#< 

hS® 1 6 a>aox*<S!^ <t^a&lil£*#6c 

[0 10 3] (3l4||J&feff^) m 1 5 A. 0 1 5 B\£* 
C (0SB^(Dg 4 UligCfi I) M O S F E T $ 

7*~r®\mmvfoz>o 01 5Ai:^t»f®f*ia2B 

(c^Lfc®f®lcffi^L. 131 5B|c^-r®r®liI3 2C|c 
^Lfc»r®(cffi^-r^o E11 5A. 01 5B~e 

[ O 1 0 4 ] % 1 SUfe^fB-CI*. 7i>X13 

lis i &m 1 0) tcbffilz^ . x 

@1 2*<SftL. A>07i>X1 3<DWJ®|::fcl^T. V 
— X/ KM >^JS1 7/><>f— hUfiil 6tt7t'V h 

[0 10 5] *»43M6H«8T?I** 01 5A, 01 5B 

^LTMo m^Mlcii. #JiUi*#jT?li. v— X/K 
U-f >®ig 1 7 CDltS^ 3> x >X 1 3 (DfSmiZtetflZ 

y^a?<. rfro:7x>x 1 3(Dfflj®icteuxr. v— x/ 
-hS®1 6^:^(DfflilS^K2 5*vx^|rffllNr. 
[0 10 6] C<Dcfc5^«itt?li. $3lir^<!:^ 

v-x/Ku-r >««i 7^3!su>fii^^-e^/a-c? 

[0 10 7] (WZSnmf&B) Ell 6 AI*C<D$&$ja>3S 
5HttSC^-5MOS F ET£tj^¥®0. 121 6B 



1*01 SA^CDI 6B-1 6BSlr;^5K®@. 01 6 

cii@ i 6 a*o> 1 6 c- 1 6 ctaic^affisiat?^ 

[0 10 8] m 1 H*6If^T?li. !7x>X 1 3*><-0<D 

[o 1 0 9] xmsmmi&mvi*. <fcy*£&^-v*;u 

-O0MOS F ET£ll£/£^&ig^lCOl>T&'<-&o 

[o 1 1 o] 0 1 6 A~m 1 6 cicTF-r^ai^. ?x> 

X 1 3£ft$lJlcffigU V— X/ Kl/^f >^«1 7^<D 
=i>*^ H£#ffl|::U STc. ?— V SSI 6t ^Jlir 

[0111] T7x>X 1 3(DflTO£^-V*;UtS<t LTJS 

[0 1 12] 3itz. d(DB$. f— h^®1 6^(D=l>* 
* M*. y-KMl 6<7>5*>. 3^P#gfc*8J§&1 4± 

[0 1 13] *»5flteH£fBlc«£«ig-eii, :7x>X 
1 3£. SSiEfiLV-X, KU>fX h£*i! 

£Sftfi*<ifc£o C<D**. ^SC^CD^dttS i/f 1 

[01 14] &tc. isafia>»Eia«s igi 3(D*ss 
osFETStt^i:!^^^, £i*3«jS**s>* n 

0f «V ^I^M^ tl^SS^MO S F E T (D^t , & 

[0115] zo&^izm&ommthfts in 3<t>*s 
*<}a^^titiii. ^j^i^so^db^s ijn 3$a 

[0 116] kt?fc*. SIKtfbttS i @1 30>tS^ffflo 
SI&GttS i S1 3£tDXLi<, S 

^fti^MOSFET0)»SHb^ ^©<*mSleJS&S®a> 

[0117] #s»msisissssicms**i*ig 

tiz>®mmj3\zmi^<&z>o 
[0118] tt*. mmmtHommt* ^^*;u«** 

li. mos FETA<^*4x^>^li^a>te(D^M*S 

ft-r^o zcDtzft. vt#:0)*mttmmiBi&izt$i\T\t. 
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$HSmos f ET0>f8Sffl<b*>. ¥®{*JgSls)8&3£ga> 

[0 119J LA^U ^(D&BJJCft&MOS F ETi^I 

fi^-crosigidbtts ijgi 3<»»s$}ax€.^tA<pisg-e 

ft -6. 

[oi2 0]&tfft&. ;(DM:R5mosfett? 
«i 6$tta©-»Kdb*s i®i 3v*miz-rzztv 

[01211 (menmnzm) m 1 7 Aii^rofgwrom 

6Hfi6fK®l=S-5>MOS FET$*t¥I@, 01 7 B 
l*H 1 7 A+0)1 7B-17 B^I-;ti5K@ia. H 1 7 

ciinn 7 a*©i 7 c- 1 7 cmz : ,^5mmmx-& 

[0 12 2] msltSSJBS-tMi. «fcy*#fc^v*;MS 

fc. t-mmi G^oizit,** hi*, y— h^ffi 1 6 

[0 12 31 *!6§|ffiMA<, m5Hi6^Si:^/d:-& 

tc^ii, y-i-m«i 6^3>$^ h$ts«itT? 

[0124] 017 A~0 1 7 CIC^-T 
is ii3 0$MU y-h^4$l 6^ dbtf^Ks 

i m3o<D±m*vm&Ttz>o fit, attains us 

[0 12 5] C(7)y-K=l>^^ hffl<Ddbtt3?iS i M 

fits dbttftRs iB30a>SMli. MOSFETO 
V— X/ KU-f>««1 7-v(7)3>^<7 h3g££. MO 
S FET(Dy- 6^0)3 h3S2<!:(Dg£ 

tX^ : t(D±m<r>±l5X*. K^«1 6^(Da>5»^ 
[01 27] 01 8 A, 01 8Bliftt«?tt. ZtD&BJJ 



-<?&6o 01 8 AlC^-rER®li@2 BIC^LfcK 

ffllcftSU 0 1 8 B|c^*T»r®liE2 CIc^LfzBf® 

[01281B18A, B1 8 BlC^-Tcfc^lC. $6H 

os FET*i#o«igicRat>r. mimmmmo)*? 

\z\ »o(DMOS FET£#o*8ig|::fclvc*. Sffi^ 

[0 12 9] ^(Dig^t. 7—h^>*<? hummtoth 
«SiS i S3 00>±mO±^X. #— K^4£l6(Ca 

[0130] cmimmm) @19A, 01 9 bi** 
[oi3i]jm mmmWtvi*. z> x >x 1 3 £ . si 

[0 13 2] *m7Hffiffmi?li. 01 9 A. 01 9 B 

T-'t-nme zft-o^vizMfATtz* m^\mm^m 

^(ctb^T. ?x>x 1 3lr\ 1 - 3 jgHSOIHx— 

[0 13 3] ^ dOf~/\ 4 -ftS0^oj;5i:7 
x>x^ff^-r^lcii % mi£!g1|£*6ff2@<Z>0 4 A. 

(DVX^lCffll^T. S i &ffi1 0£x^>^r3R8 

[0 13 4] ^0)<|:5i:^x>X1 3 RE^— /<— « 
3t<tt-^C<t(C«fcU, y— h^S 1 6 0ADX*§^<bT? 
KttlX^O^;i^«^$/jN*<T?^^, 

[0135] {msmmmm) mzoit^o&wcoms 
mmmmz&zMos FETS^tam 02 1 ai* 

02 1 Bl*02 1 A*^ 1B-21 BfS 
IC;^^©r®0. 02 1 Cl*02 1 A4 3 (D2 1 C-2 1 C 

mzftommmx&Zo 
[0136] mimmmmvit* 

[0 13 7] 0«C, S5^JS^ST?Ii. 
>^b^§^f-Kl8l6^ 1SSft(D^x>X 1 3(0Ji 

a^f *t^s^. fr-o*tit><Dffimm\zft'oxi&f&t! 
[0138] ^mammmmit. 020. 021 a~0 

2 1 ClC^fcfc^lC. y— hS«1 ^x>X 1 3 
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— h^ffil 6 a. &&lfms ill 3 0)±m[Zf&f$,£ti 

fcy-h$fe&K (TOPiegK) 1 8 btm-tzmz? 

fc£ e *0g*r?i*. |g2HJ6f&©£|5H$ic. h 

«IHI (TOPjfcgg) 18bll y-h»gI18a 

[0139] $1 y— hmSl 6 a I*. 7i>X1 3(D 
S 1 (Dffllffi. fc^tfCOS 1 OWSirffi^ Ltzm 2 (7)fiiJ 

miz*4x?ti®%}wmzi\xi*z>o fit, ctt^>«- 

f iy-hiSl 6 a £ 5 H2>f-hi«1 6 b 

S2y- hl«i 6 bi*. mos f e T oytf — hm&t 
(TOP$6iI) lBb$*»i:ll<.L *$56(cKIS«b 

LTtsffi^-i±^c<ttPi^-cfe^ 0 mmiz&mt lis 

SFET^-hfgi, ^1 CD«lJ®(Cffl«L^m2a) 

ffl®ic^$tiycm2coMos fet^- hm®£ 

ffi&lCcfcoTSlMrfgl&U Ctlb 2 0(7)MO S F 
ET£. -Ofl)MOSFETi:Ltaft^ti-^c);5i:L 

iz\t. ?— vmm (Topjggi) isb$i^> 

^(D^7X^|cffil\T. 1 3 aO)®Mi~. m 1 <f 

-hlSl6atMgiM, R I E&^ffll^fflit 

t\ V— hifii 6 aO^rcijnx-r-sctTH^-e^ 

£o C0)<t£. 1 3 0>±®|C^^*lfz. ?— 

Kffigl (TOPffigg) 18b^ RIE^X^f 

^ - y>-vA<, ?x>X 1 3(cA-&O*(»iJi'r^) 0 C 

(Dcfca^*m8(7)ii«£^sic^^,«jtrc^iNr. y-h 
tuna (Topje^m) 1 8bi*. ttiznmu®®\*%: 

[0 14 1] ®1^-h^<i1 6atl2y-h 

MOSFET(7)^a^^ttlCl^Sl*^t^o 

[0142] ^0±5umso>mi&Bmiz&z>m&m& 

Zt&ZtlZ&V^ 7i>X1 3(7)^^(7)^!-. miy 
S iiSMlf^^ ZOtztb. MOSFETO)!^ 

[0 14 3] $1^-hi«1 6a(DlgS, 

;U*5 0 nmfl&lzSKteLT*,. g2^f-hl«16 
b<hk6*$UUjg£. 0«*.liK!?1 OO nmg&0)Wig 

coiitti $ men- a c <t a<-e £ a o 

[0 14 4] (fg9|g«feflS&) 02 ZltZO&BRomS 



mmf&mz&zMos f et£^-ts»s0* @2 3Mi 

(7) SPSS EL 02 3 Bl£02 3 A*p(D2 3 B-2 3 B|g 
Cl;tf5®r®0. 023Cli023A*<7)23C-23C 

[oi4 5] msmmj&mvi*. ny-htsi 6 a 
*hfcy-h$fegii8a±i:Mi, ctibSiy- 

h^1I1 6 a E 5 7i>^ 1 3 0>±®±|::ff2/££ 

*ifcy-K$fe^ (TOPffiJiK) 18b±|cM*tl 

fc*2y-hwn 6b^t, siMcmis?*r^«s 

[0 14 6] *m9HS6fi^Sli. 022. H23A; 0 
2 3 Bd^-Tc^lC. 11 hSffil 6aj7i>7 
1 3(Z>SlM::*Btt-r£ 2O0)Mfc«fci;f(D±@fl)3O 
(D®±ICff^/«**tfcy-h3te^1 8±[Cff^^*tfc>f 
-h^«1 6£. CCD*— HM1 8U:BStt(::Jfttt3 

*i£!f$2y-hmffi i6b^^b^giy 

[0 14 7] COcfe^^Sag^^^^lcli. §5 1^156 
^ir^LNT. 0 8 A. 0 8 B|r^*rxg(CfelxT. >f 

-hm«i s^mmcommzimjiLtz^ ^f-hisi 

6<DlHfilCfi|fiietSB2 5$»JAL. V— X/Kl/^f> 
Wl.7tl«t4 (09 A. 09 B) o C<&&. BR) 
ffigi26«*L, C*l£¥iHfc7|-£ (01 OA, 0 

10B) o d©lP B 1ffifl2 6(DMW, h«« 

I2y-hlffi1 6 b£k£>*;MgJI]gI (fl]*l* 
Wg/T i Ni/T i |g) £i£}§U L/VX KB (0^ 

h^*I1 6 b^^^-T^o 

[0 14 8] xmsmmMmiztei^xt. msmmmm 
tmc*5iz* h^®i etmzf—^mmi e b 
t^Kcii^-i+xu^^-r^pjggtt^^^. mo 
s f e T<Dm%ttmz\*mmtt<z^o 
[0149] z<D&5te*m9nmMmiz&&m&m& 

t^ZZtlZ* y . 7i>X13^Wd:tfJ:ilD 

3ocofflij®ic. mia>y-hme#*4, 

K-^Lfc7KUs i®(c^y«^$tt/cy-hSffii 6 
Ztef&xZZo ^t>rcy-hSffii eicumwicm^S 
4x£. eil7Lli<fcy»fitfl*<«^m2(Dy-h^®««. 
CT^Ii^^7U^^^^S^Kl=c*:y««*^m2y- 
hifi16bSMt^§ 8 ZCDtztb. MOSFETCD 

[0 15 0] ^fz. y— h^ffil 6£, ^J^.1^5 0 nm 

[0151] {mi Omt&te®) 0261*. ZO&BJIO) 
m 1 03g)5fcft2©lc«SMO S F E T ^ ^-T»r®0*l?fe 

0 2 6|C^-rffi®li01 B(C^®r®|C|i^ 
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[01521H mmmmvit. 71^13 ©tspi 

06A. 06 BCZtTT cfc^lC. 7i>X1 3<7)1H® 

[oi53]*n ommmmit. m^mt&mmi 4 

ic. i^attiSl 4(DS^^^«*<*<bL^lNtf 

[O 1 5 4] 02 6lC^-Tcfc5lC. 7i>X130T9 
/<— £01*6 c @5A, 05B[:^L 

[0 15 5l*fc, 7x>71 3(^TM^f-^- 

— /<— ft&0/><O< cfcdlC-rtLl^&L^o 7x>X1 30 

[0 15 6] C(D<fc^lC^x>X 1 3<DT3*I1«*><. g) 

I 0&CDIH^-/\ o -ft£e *(D±»fi«a)MO 

[0157] (IB 1 1 Hfifeff^) 0 2 7 f* % cof&BJito 
mi 1R*B»J8I=««mos FETS^-TBrBBH-Cft 
fc*>\ El 2 7 lc^-f ©r®|*0 1 BirsM-Brffil=«» 

[0 15 8] SnftlfcML oSlifijfeJBT? 

I*. 7i>7 1 3 0>T«1M«I=* l^i$fe^I1 4S 

«a&&*MBdt-r4«^ @6a, HBBcisF-r^aic. 

tT»lffiiKl 4<Z)Jl®A<s iXfil 0®lc*TLT. 
KIS*¥lctt«*5l=»J«**iTL^««^ X?#Rie 
It IB 1 40WJ3-; ^-*<[$ISMil(=3S:oTL^-5«!llco 

[ o 1 5 9 1 *m 1 1 ssntJMS-ei** m*#mt/m» 1 
4*aAa^«-r-5«^iz. ^»«gH4(oi 

«>a^»*a&<*ftLttl^J:5l=. #J*-tf 7 x >X 1 3<7> 
[Sfflzj— -J— *<¥g= 5 0 n mgfi(D3tUf£ftOc*: 

paaic»LT, ISI£*¥^(ifc<-c:7x>x 1 3 0) no 

[0 16 0] 02 7(C^-T^5(w. CTx.lf ^x>X 1 3 
OJt«3— ^— iZ % #g5 0 nmgg^O> K£»lft 
^t&ZtlZ&l)^ 05 A, 0 5 B|C*Lfc*^»«IB» 

II 4(0. ftez^xl/X 1 3(0T»««lCfelt*ffl«>a 



[0161] C<DJ:5^^x>X 1 3<DJ£SBa — 

3a>x^>$rSH**fcHU *»=l— tf5*>K 

[0162] M7L&7 x >X 1 3 (7)TfiP««rcfc 

I+«**#JM6IIR1 4(DR{?£:?x>X1 3 0T9S 
W:fcWl!<, S^»S«iEi 4<D4>0«fcff<l= 

1 4 afflictive* ks«i 6(D»ysi»jh-e*. 

■frytfl-b-e**. 
[0 16 3] *fc. *?jm£«Rl 4«±C»tt«ft 

o«*3l::JDX-r4«::i* % :?x>xi 3a>«HU:* 

1 0 nm«ft<B»»1bR*»|itU t*lS*L't'HDP 
(High Density Plasma) -^O 
3 -TEOS»fci*©CVD|6MS«Aa 
*>l*ftl\, CMP4*R I ESfcSffllvC* 06 A. 06 

B(c^-r*3iccvDi6i»R*ait)a*»rt-r**<. m 

dttfttt (x^^>yaa>RflE*>^^RORflE«) 

iztzz* a 3tt*«R*»«-r*itfai^. 

[0 16 4] C<D<fcd(C^x>X(DJSai=l— ^— |C*g 
5 0nmaiSta)^^>K*»«-r*CtlC«fcy. ftlC^ 
x>X1 3(0Ttt«ttl=dSlt«*^R«liRl 4 OH 

[0165] *fc. mz-\£m*#m&mm 1 4011 

7i>X1 3<DTffl««iSe(r^lx-CJ?<. fit 
3t^#SW6»Rl 4©4nt>«l=ff<l=ttor»<tt*J: 

acuwaw-at* y-n«i 6sinx-r«»^ ?x 

>X1 3 4>Ttt0X?#RfeiiRl 4Hi:6L^ty- 

higi 6<o«y*i»jh-e'ar. y-nai ewi© 

[0 16 6] (IfM 2H)5£^®) 02 8li. 
881 2 38J6»Bi::«*MOS FET^tMt* 
-5. 02 8ic^-r©r®ii. 01 BdTF-TBrEKffl 

[0 16 7] SMSI!6»J6T?ti\ 7i>X1 3 0>_bffl<t 

[o 1 6 8] #gn zmmmmit. c^^-t-o 
[o 1 6 9] 02 8ic^^-^5ic. m*i$±&^—+— 

IZ*&3 0 nmfi&(D^<i;> K*Rl+« C 1 1= * y . -b 
»=l— 7b<l$ffSft^*S^lCifc-<r. MOSFETO 
Y-h^«1 6^^>CD^CD^S$§L<«3S-e$^o 

c^ic^y . y-hj6»Ri 8a>»BE*«i±-e*. * 
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[0 17 0] C(D«|:5^g3 0 nmgJl^70>K 

?x>x 1 3(DJiffl=i— ^-icff^jTf 

*&*><fc£p mtfllllSfef&SKfclNT. 0 6 A. 0 
6B|C^-r*@-C7X^S i Nil 5£$$Ltc£*. T7 

i>xi3 0ii$®£»ht^o cfue^y. ?x 

>X 1 3<D±gflC:fcl\T. LOCOS (Loca I O 
xidation of Silicon) 3HR 
mt£?Ttj;5CtlZ&i>) % ±ffll3-tH:*g3 0nm 

S i Nl 1 5$^LT. y-hffiiI1 Si&^fiE^-^ 

[0171] Z(D<fc5(C^x>X 1 3<7>_t®(^iggp=3 — 
C^IC^U,, MOSFET0)^-hifi^b(D 

l^gSSiKiS^^, ^f-hteSi^l 8<DH£ 

[0 17 2] &tz. m^lfm 1 9(C^Lfc<fc5fC. T7x 
>X 1 3(D±SP=i— -t— <Dftffi£. 9 0Jg£jfcft;L£<*:5 

[0 17 3] (S1 3HJ6^ffi) IH 3 OliZ^B^CDB 

1 3mmmm<Dmi m\z&z>Mos FET^tfs 
0. 03 1 \t*<nm2m\z&z>w\os F et^-t^® 

0. 13 2l£^0>l3 0l]l::'R£MOS F E TS^t¥I 

[0 17 4] l5Hj&6Jf2®-r?l*. *#<f^A'*;HBS58 

STf Steele, 7i>X1 3^«^^^)1±T-OC0M 

0 S F E T ^J^lS-r^^JCOlxr^fco 
[0175]*11 3^JgJfcfgT-l*. *ti»(D:7x>X 1 

3 S^t-OO V-X/ K L/>f >«S 1 7. ?— h 
181 6 £*iOffiig<t LTffit^ £ig£<7)V— X/ KH 

[01 76] 030 (C(£l 1 #)<t LTs 2<@0):7x>X 

1 3$ftO«d©, V^/K^>iSl 7<D*g^« 

[01771030 (C^t-Tcfc ? x >X 1 3 £ ft?)J 

l:ESL, V— x/KU-f >fHm 7<7>tf;fr£. ?x> 
X 1 3et*£rai*T#iaib-f £ 0 Zttlc^tj^ 
1 3(*5p®WlC«rffl**v % ?®^blt ruSij f8ii£ 

[0 1 7 8] 03 1 Cllil20g<!: Lt, 4®0)^x>X 
1 3£#Oig£<7). V-X/Kl/-f>«1 7(D$g£« 

[01791031 ir^-TctatC. T7x >X 1 3$2fc$)J 



x>xi 3i*. ¥®*>*ht rusij 
cfcy03O(Dii^ti^i:j:a(c=i>^^ h<DS£«£>-r 

[0 1 8 O] 03 2lZ\£WZ3mt Lt, 4«<D:7x>X 
1 3£#Oi§#<DV-X/KU-f >fliti1 7 0>i&&m& 

[01 8 11 032 IC^-T £ 5 7i>X13 
KffigL. V— X/ KU-f>««1 7£fc£05ffi)(7>?x 
>X13^ C(DZ7x>X 1 3g#:£m>T$S^Lfc« 
igiteotl^o C<B<fcafcffiit£££c<fcl::J:y. 0 
30. 03 ^<D®'£tmC*^\Z=i>*0 h(D»£S»D 
tct^^^o ?x>X<Dffiag£^b£t!-SC 

[oi8 2] (n Ammmm) 03 3i*z<£>3£Bj§a>i 

1 4Hffi^SlcS^MOSFET^t^ffi0, 03 4 
AI£-^<D 5 F®0. 03 4 Bl£03 4 A*0>3 4 B-3 4. 
B&lZ;tt5 8r®0. 03 4CI*03 4 A*(D3 4C-3 
4 C*g(e;^ : 5»r®0-C?feSo 03 3. 03 4A- 

034Ct?li. 02 AIC:^L*:n>$2 hfccfcl/lEfaii 

[0183111 HSSf^©-eii. 7i>X1 3 0TS« 

^ic^fflic. ff^#g£*fe*§Ki 4*><fcy. *bi:7i> 

X1 3(7>T-V^^Ufim 1 5*<S i Sffil O^fttfJlCfg 
***;UJMU 5lc^LT^ffi/Wrx*Blto 

[0 18 4] *H 4|ISfefl2®l*. 03 3. 03 4 A- 
@3 4Cl:^f<|:7l:, mifso Hfi4 0$fflL\ 
COSOlSffi4 0(Djfeil4 1±|:, 2 00nmil 
0>mms i IJML, Cti^ILT7i>X 1 3$ 
ff^Lfc=fe*(DT?feSo SbCMOSFET(DV-X/K 

K>®81 7(DJ£SJ£. K8K4K MaJflUOA* 
^bflI<Dcfc5^$£^4 KDIBIC. f + ^«8l 5£ 

Hiswaaos i @4 2*<s^E-r^cfc5^8itr*fcSo 

[0 18 5] za><fc5fc«i§-ci*. SOlffiigT*feSfc 

^ffiMVrXliHl*P-C?#<>:t^A<. MOSFETBtt 

7(DJgffl*T?#^£ffi*T-£6C£|::<fctJ. 
/KU-f >StffCD*<b^if<D^S$i5^T?^So 

[0 18 6] CCD^^^ffiig^HS-rSlCl*. 11HS6 
^®lC^Lfrcfc5^«it^. SOlS«40j«otS 

s-r^ifsi>o fit, v-x/Ku>r>fa«i 7<7>js 
[0187] (115 mmmm) 035 lictD^^coi 

1 5§IS6f^©^^SMOS F E T£j5^r&«0. 03 6 
AIi^(O 3 Fen0. 03 6 Bl£03 6 A<p0)3 6 B-3 6 
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B|g|C?ti5Kffi@. 03 6 Cli03 6 A*0>3 6 C-3 
6 ClS(C^5ffiT®ia"efe^ 0 *fc. 03 5. 
036C1?li. 02 A|CtkL7;=J ^ hfc^tfffitgl* 

[oi88]ffi 4HS6^®-eri. so iM4 0$^ 

<l*iS^«Fl^ : ? 1 ^^U$^IC^^bL. MO S F E T 

fco CCD^IC. Vt&0)mmSO I 0>F i ntS&MOS F 
ET (08 1) £(DiSlM*. V— X/KU^Vfi«1 7 

mSO 1 Jffll^MOS F ET-eFpi^T?fco/cS«S5a 

[0 18 9] *§fS 1 5||j5£fl2Sl*. 03 5. 03 6 A~ 
03 6 C\Z7r^£5\Z % #J*lf:tf^X&ffi4 3$/8l> 
'"T\ C(D«XSfi4 3(D±lC2 O O nmSSOllI^ 
j$07^7rXS iI^I$L> 7^1/77X3 if 
£ADXLT\ Sg1 4*l6»BfcHi: < »:5tt7x>^ 1 3 
$SofcMOSFETBl$LfctOT$^ MOSF 
E T<DV-X/KU>f >M*g1 7<7>JSai<h;tf^X&ffi4 

3 tomiz. T'r^j^&'i s tmcmnmos \ m. 

*04t?lir^;u^rxs i @4 4 tfSft^f g§ 

[0190] zto^^temfezmi^ztiz* tj, #5 

X^t54 3 ^JBL^zT^l/^TXS i IMOS FETt? 
5S"t?^^>p Ltcrf)<oT. 7^77X8 i -MOS FE 

[0191] z(D±5temm£mm?z\z\*. m^mm 

*>5>u. **1 5||S6ff2®{::fcl^-Ci. S1 4§ll&feff2S 

tt4 3fca>HI(;:. 5t^i:?llO)7 : E 
il/77XS i JI4 4^^/S"r^Ci!:^i:cfc5lcS^r* 

[0 19 2] (11 GnmteB) 037A-042A. 
B3 7B-04 2BI1 CCO^^CDlg 1 eCDHJfe^^iC 
SliMOS F ETCD®ig;fc;££^-rx*I©r®0-C?fcao 
fcfc, @ 3 7 A - @ 4 2 Ai:^tffi®li@ 2 BC^tlr 
ffiirfc^U 03 7 B~04 2 B|-^*r®r®(*02 CIC 

[0193JS1 *K»t8tM** SiSfilOj, 7X 

[0194]*S1 6iliSft2®-ci*. Xt°**:>-WUS 
i g£JBl>-C\ 7i>X13«fitL, S6±ffiZ<t^-fr 
^^y^-hiO)MOS F E.Tm&Zf&J&'t 
SSSttft^o JblT-f-0>Jft&£. 037-@42Cit 



[0 19 5] *"*\ 03 7 A. 03 7 BlCgc'iM: 51=* 
^Bfi5 x 1 o15 C m-3gSO)®*{ii (10 0) P 
IS iSfil 10(Dh7>vX^ N 
MOS FET$ff2/a^&^CCliP£^x;U1 1 1 (e 
-**tt«5fi&T?. <5!);U£4x 1o17 C m-3gS) $. 
<5flx(i/1-CQ>>f^-> (B + ) $. 2H]gSE2 6 0Ke 
V, K-XI2X 1 0l3 C m-2Mt^t>aAt4Ct # 

i=*y»«-r*. *fc. PMosFETi»j*«a*' 

1 1 o±*a>±H(=. fticK^ftttlttll&ttfts i o 

2B 1 14S, 1 0 O n mgJgff^iS-r^o 

tW7X^I (S i N) 12 1$, i^2 0 0nm 

aftjKSi-r*. xtf$*v-wus iiscMPt 

£<t£a>SSIJI£fc:&^;OJI (S i 02) 1 22$, 
#Jx.l*5 0 nmflj£fl2/«-f <So CtlbOill 

ic. mn&mnoisis* (h^-b-T) £ r i e&£ 

— >1 2 3tfM*W. >1 2 

3^bSdJLfcS i S«1 0O$®A>b> R I Eft(Dl 

I*. 

[0 19 6] 03 8 A. 03 8 B IC^f £ 5 (C, 

— >1 2 3*>t>8tiJLfcS i Sffil 1 O0$®^ 

«*t*\ i^+v^s i-Bioi $^«-r^o 
Mu* % 1 2 3a>4>ts±i=«Aaa6ft*3 

tt«JW=Kfi**l*. *<D«l«0!)JW*W-«l*. 4 00 
nmSS-eWo *IC TX^B (S i 02) 1 2 2$ 
VX^lCflH^T. xe^^rV-V^US i|101 (Dg®$ 
CMP U — > 1 2 3^b7X^?| 1 2 2±|C(i 

^d3Lt-xe^^r^>^7US i JB 1 O 1 SB***. C*L 
l=*y. le^+v^S ii101 <Da®<D0adb$» 
CCD* 3 m'<Z->^ 2 3*I=»J* 

^*lf;ie^^vt;i/S ill 01 (D^T-fe^ h3?$Rfc 
— >1 2 3IC, Xt^4vt;l/S ii1 

0 1 $8S6<Mt?^So x fc°$^>^;u/£g(DBg0> 
**>v;us iHOUS i &«1 1 0^<D^®|r, 
[0197] ^f-. *<w-eii. TX^jg (S i 02) 1 

2 2$TX^C:J8l>-C. Xtf^^r^-V^US ii101$ 

x^B (s 102) 1 2 2$. ^BS-r-Swct t-e^^o 

[0 19 8] $L\Z^ 03 9 A, 03 9 B|C^cfc5lC % 
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t*&) $^A^lcffli^T* mi*#a (B + ) 

S>ft>aAl, t°-^SJg-e2x 1 0l8cm-3figCD 

^a«3ag$»ogiaiTO«3ii 1 z^mf&^-^o c 

<&S&&=F»KgJ1 1 121*. /*>^x;u— • x h 
itlt8ffitl)o co)ii«, xtf**i>-wi,s iJB 

10 1S®I=I*. 8 nmgjg<DKH<&i£<bK (0^1* 

Siiio i^a>>^ mfi>*^8*3l£R&.±-f 

o°c. mm (N2) #i^t5^8so)RT a&ji* 

£!(D*l$ta>r*>£;iAU ^**Wl^i|3M$5JI 1 1 5* 
J&/S-f£o c<z>££. ^*;u^»&Ji 1 1 sit. 

;lAt^CtT?MLrt6l^ f^^MOSFE 

T*<N^^^yu^i?. ^OL#i>fSma (V t h) 
#J*l£o. 7 vftSlc|ftSL^L^^icii % mtftfn 

(B + ) ttK£^aE2 OKe V, 5 x 1 012 
cm-2|gS^^>aAL. P^<7)^^^;^iffi«3^ 1 1 

1 1 5(&;§tttel*. $JxJ3? R T A#&3I!£#ll^ 

r. mi£7 5 o°c. 1 o»gao)^lt*fffeott 

[0 19 9] <XiZ. 04 OA. 04 0 B [Zjjk~4~ 5 
7X^1 (S i 02) 1 2 2. fcJ:l/±feiHbK (0** 
£8*£U 7X^1 (S i N) 121S % {flittf 

-Ti^ilCfcy * i^+y^^S i /i 1 O 1 
#(D/ii22lc<D<?K SS^#8»6«|g (S i 02) 114* 

[0 2 0 0] #UZ % 04 1 A, 04 1 BCl^-f 
Xtf*4-*>-WUS i i^b^-57x>X 1 1 3<D±m 

mm 1 s^f^/a-r^o ^-h*e&m 1 sit. «*. 

ItmthLtzS i OS®$, mx-\Zl 0 0°CfigCD^ 
**tL^o C(7>5v*;u^ba*fflu^>r-hi6^i 

mos h7>vX^$Hir*§o **r. 

li. ^b^cDK^fc^SS-efi-ScDKKL^^^-c 



[0 20 1] Sfc. 02 5£#ISLTJ:&L/c<fc3l::. 

hlfc$ifg1 1 Ta205 (* JU*-*^ 

K) A I 2O3K. L a 2O3K. H f Z r 02 

nmMOS igg<b^(7>K£s i^®(c^L 

[0202] SfclC. 042A. 04 2 BIC^-Tcfc^lC. 

/cK~3fh^3eaS il (II|5 0nmgg) 04 
1 A . 0 4 1 BlC^-Tffiag±lClttS^L. ^(7>±icy 
-h*^;?i1 2 4d:W, 0lJ*.tfS i Ni^5 0n 

(S i N) 1 24^I'Vf>^L, Sfcl^ h** 
^JfcltE (S i N) 1 2 4£VX?IZffllNT. K— ^ 

1 6#fl2j££;|x£o 1 
6li. 7i>X1 1 3(Dlft^*KC^5lCjtaX^^-5 0 
^(Dtz&b. ?— higl 1 6CDX*y ^>^jgjg<t y — K 
^il 1 8^X^MIttlKHl 1 4<t0)x^^>^i$ 
SirOlt (S«lt) ^^icttt^. ^jK.I^4 0 0liJg 

^*fflt^-5-i:T?, db^iS ill 1 3^(Di7f 

[0 2 0 3] &tz. y-hmfil 1 1 6<7)«fit*teT*-& 
ZtzftlZ. K-^h^3BSS i 

(t i NjgL wk. a i msif^ommm) . &z>i^ 

[0 2 0 4] *^>IC. ^f-hiSl 1 6(D*t£l£T i N 

-k^«i 1 e<Dt±mM&<D&it&mmLXMos f e 

[0 2 0 5] l£tz. y-h^ffi1 1 OCD&Z U>fc>tf>6 

it. pmo s f e T(Dva - hf t*;i/ai^Mt?* 

N^-V^yU. PMOSFET^Cft^l/ 

[0206] iaT0)xfsi*. t$»]ic0^L^i>*<. m^ 
&mtemo>m9 a. m9sumz^Ltz^5iz^ v— x 

/*\,4^<mL<r>wWL. ±®ICCVD-S i 02K1&* 
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fit. £ A I StaBOH&riL ftiBlC/<^*>K— S/ 3 

^(DiftSlC^y, MOSFETOS*ffli|^7t 

10 2 0 7] ZCDcfc 5kXtf$^>-WbS i Bl O 1 £ 
J8l>T. 1 3£fl2/*U 7i>X1 1 3CDi^ 

®J®lz, #£L<li^±£^fc^v*;b£fto*:/;uy 

( 1 ) Z7x>X 1 1 3<DfS£;|}/<*— > 1 2 3(D(@t* 

tf>£c£rf><-c£. dh^ilSiH 13jx^f>yi: 

[0208] (2) !7x>X1 1 30)T»««a)fiaifl 

[0 2 0 9] (3) 7i>X11 3^l=»JttLA:V— X 
m^»St*»Kl 1 4©IB*«rt"Ci:lcj:y % *MOS 

«fcy*i»-r*c 

[ O 2 1 0 ] ( 4 ) ? x >X 1 1 3 £>K (W g ) l£ 0 . 
2 0/t/mJ:y»L>ta>i:'r^C<tlCc*:y. i^WJ(Cfl2/£L 

fc^-hisi 1 elector. 1 5 

SB&. ¥BSa>***;b<DB^ictt^T«;ftKfl:'rs 
ctA<t?§^, 0 ^Otzdb. ?**A4MM 1 sizftltd 

iaaa<7>ffl^^a)jK»*sitit^o *fc, ?-v-&mm 

[021 1] (5) 7i>X11 3<Z>^-V*;bfli£ 1 1 
5t«)iiM 1 1 (*,L<fiS i Sffil 1 0) £ (D[b1 
ic, SBft^FttttB (v^fXiH ■ Xh^^-i) 1 
1 2£»H'<5Cfc(:: < fcy % MOSFET(D/^fXJl/- 

[0212] (6) 7i>X11 3<D«ffl|::*Jlvt\ V 
— X£ KU-f >Pp1<Dffig|£. 7i>X1 1 3(DJ:SB^ig 

*Hat"«CtlcJ:y. V— X/ Kb-f >PfS0)/*>^X 
;b-^RfeiLT*^^o 
[0213] (7) 7i>X11 3a>T»««l::j3t* 

V-^/Kb-f>««1 1 7(D-gfl*<. V— h^ffi 
1 1 6*y tSBS^CniCftof:, tt*t«ftt 

«&ofc»«i=»rt-r*o c:<Dj:5<fy— m«i 1 6 

t V— X/ Kb-f>fMI1 1 7 *><SlMc;*-:7-t: 
* h***?*? h«**Klt4Cfc(::J:oT* ?x> 

xi 1 3a>T»««c=*5it«/<>^x;b— *»*wr=» 

[0214] (8) 3J)$0 h^>v?X* 



fSitirfc^T. ^-h*e*iEI1 1 8lCTa 2 0 5 K*i:<7) 
T\ h7>vX*«it*<dbttT?. «H0)Hfl8l=y— hS 

ai 1 etfto&vr&otztb. «fcy»ai«i=h5>^* 

[0 2 15] (g§1 7£tt!Bfi) i43A~047A, 
043B-047BI1 Z0)%BJX»m M OmmteBlZ 

fc*>\ El4 3A~|g4 7 AIZ^-TK®liia2 BlC^fW 
SlCffi^U 043B-E47 B(C^-T»T®(iia2ClZ 

[0 2 1 6] mi 6Stlfc»fi-eii. Xtf$*S/-WbS i 

Hoi *bi*t* dhftils ill i 3*»jau 55 
±£^b^**;b£J#o$f^b>r— h^iOMOS fet 

[0 2 1 7] *JR 1 7Hfi6^St?li. Xhf^+Vt^S 
11101 £flH*T. 7i>X1 13 &Mtitt * 

(07i>X1 1 30>Jl®c: % ^(DW^^m^ofc^Ha) 

hietkRi 1 8 bS»ja-r**a&ico^ra^<*. 

[0 2 18] *"*\ @43A, 4 3 B|Z^-rd:5(^. =F 
*56«3;8&5 x 1 o15cm-3*ljg<7>®;frt* (1 OO) PS 
S iSffil 100)h7>vX^ -ft^HaiC NM 

osFET^iSt^iS&iciiPi^iyn 1 1 (tf— 

. 97MMUn?« m^itAx 1 0l7cm-3fIS) ft 
XI*tKP>^^-> (B + ) M1E26OK0V, 
K-X12X 1 0l3cm-2«ft-f*>&A-r«C*l=.fc 

y»Af«. *fc, PMOSFETi»«t4*ti:tt 

NOx;b (SB*li-r) £Mf&-fZ>o afeic* s iftttM 1 

1 14^ «*.tf 1 0 O nm8S»at4o SKI^ 
§7X^1 (S i N) 1 2 1 #Jx.|£2 5 O nmgfi 

— >£fl2/«-fSo *«-ei*, xes+v^wus n^b 

£*t£ D C<D&. #OXfi7?m?*t£S iOie^y 
■WbfiKft*#BU 1 2 3*>»bgajL*:S i 

&ffi10<DS®*^. RI Eft(DX7f >y -y^-y 

1 2 3^WlLfeS il«11 0(DS 

Bfr&a&BibK««ft£Lfett« s ijie^vt 

;b/Sfi£ii\ xt 0 *4-v"WbS i JB i o 1 £tef&TfZ>o 

0 0 nmigt^o Xt°^^r->V^bS il10 

KDiijcMPL, »^e>i4^aiLfcxe^**>-v;b 
s iis^t^o cttic^y. ie^vus ;b 

1 O 1 (DS®<BIH]tfb£»£-r£o C<Dcfc5^-r4^:. » 

>1 2 343|-^/S^ttfcXt°^^rVV;bS ill 
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ie^+y^s iSioi £ffi&&<mf$.v$z>o x 

f±£SL. #];tl£xe**v'-WUS iilOUS iS 
«1 10^(DI^®IC. &&XM&tfBJ&£1xtel^5\z 

[O 2 1 9] #(C. 04 4 A. 0 4 4 BlC^ J; 5 IC. 
SdlLfcXtf^^rV-V^S if101 >f— h*fe 

mt&iTOP&Um) 1 1 8 b£. 09*1*2 0 nmSS 

(S i N) 1 2 l3^ft*Ct3^&. 3fcbL*:Xtr**i> 

-WUS iI101 <Dg®(::a>*K WRMl::*- h&mm 

[0220] $UZ. 0 4 5B|C^tcfc5lC, 

it^+vt^S ill 01 h^>v>X 
* • u^x hBI (0** 

-t+Jfc) £vx^i::ffli>T. (b + ) 
Ht>;lAL, tf— ^a£-C8 x 1 o17 C m-3fiSa) 
?»i;BS*)#oS;S^»1 1 1 2SMt^o c 

oaag^n 121*. /*>^x^— • x 

Ibicii. 0y*.f£9 o o°c. (N2) nm%tpV5# 
y <i Jls&ft-oPMlSm&^mto® 1 1 2£fl2j£iT£ e * 

oiI^$t^*>$aAL, ^W>;u^*$1&/Ii 
1 5SW^) 0 Cl<7><t£. ***7l>^tt«BBl 1 5 

OSFET^NftWIt, ^<DL£l^fl^aE (Vt 
h) #J*lfO. 4 VSSI::»£ Lfclv^lCl*. m 
*l£/-KQW*> (B + ) llDSiE20KeV, 3 

xlOl2 cm -2g^t>aAL, PM(D^V^J^n 

1 1 5(7)SttHbl*. «;UiRT AiaSI£Sll^ 

05*1*7 5 0°C. 1 0&m&(DM&m-Z?TU'oTt, 

[022 1] fcfc. *#]TMi. PiO)fV^iaSli 
1 1 5£^*fctf>0M*>;:£A£. ^-htftgl (TO 
P*feHK) 1 1 8 b£ilLT*Tfc:5#]£^L*:o Lfr 
L. 8 nmSjSOKJKDtStt^bKSxe^^rS/ 

Lt, SffcdxtfS^vv^S iHOl 0$®C, y 

-h&&& (Topftgi) 1 i8b$^Ltta 

l> 0 C(Dcfc5lzatt^bK*iaLfc-f^>;'iA*tT5c 
£0>U^X hiA>bO)xtf^4v-v;us i S 1 O 1 ^0) 



[0222] #llZ. 046A, 04 6 B [Ztjz'Q' & ^{Z^ 
7^B(SiN) 1 2 1 MJ>»** 

Xt:2^>v;US i © 1 O 1 CDTfflHia<D@i21lZ0^. 

m^»a«6«K (s i 02) 11 4**&-«Mrox 

JUS i^b<j:^>7i>X1 1 3 0±lt, fc^l/^CD 

fflaicfgajL/cs \s<omm\z. y-h$«iigii 1 

»*■*-«. y-hWMU 1 8 1*. <W*.l*gfciiLfcS i 
<7m®£. fc);i(*7 oo°csS(D7v*;u^b?i*ffl^ 

mtm<DO x-/\fflf*!*5* * >y ^TrO^b^cOfliJl 

[0223] i2 5*#^LTJt^Lfc«fc5lC. 

y»h*«Rl 1 SlCli. Ta205 (* >*;U*-**tM 

*6SiK£ffll^Tt&^U miLttl nmgg0S i ^b 
^CDR^S iSlC^lSLt^bs f0)±|:Ta2O5 

[0224] 2llZ s H47A, ID 4 7 B «fc 5 IC % 

fcK-^h^SB^S ilg (BIOL 8 0 n mSS) 04 
1 A. 04 1 B|C^"T«ig±|Clta^fifcU. J t<D±\Zf 
-h+t^?fi1 2 4tfti, ClJ^liS i Nij50n 
mgg, *a»rt-r-& 0 «L^T?. UyX hi (0^1± 

■T) ^vx^ic^ixr. r—h**v?Mkm 

(S i N) 124?I'>f>yU «L^t?, ^— h^r-V 
^^*ft«E (S i N) 1 2 4S7X^CffilNt, K— ^ 

hS«H 1 6^fiR**i*. ccd^^. y— hS«1 1 
61*. 7i>X1 1 30)|g^^g|Cc*:a(rtt3X*n^o 

zo>tz#>. y-ha«i 1 6cox>^>^ajsty— h 

1 S^^SttglSl 1 4£<DX??>?3 
JSirCDhb (S«ifc) CiJxli4 0 0Sjg 
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[0 2 2 5] &tz. ^-hSffil 6 0>»taS«T*1+^) 

(T i NR % Wl, A I Ifc±f*>*tDgJID . 
li^SBSS il^Wi, T i Nl, A II, CuBftif 

ait turner i s i 2K#i:(D*>'ji^ vrntcom® 

[0 2 2 6] £P>lZ. y-hHffi1 6(7>*m£T i 

[0 2 2 7] y-Km«l1 6(B§£ (l^f*)*^ 

-hfi) I*. mii5 0-7 0nmggi:-r§ o Ctf>* 
mv\t. SL<liWWPMOSFET(0y3-h 

^*;u&^£ffl)$i]ic?£&(DT. n^*;u. pmos 
f e t ^ic c t * * m £ 5 iciftfi- u r *, a 

[0 2 2 8] C(D£5fctit5g£^£C<tT% ^ x >X 
1 1 30)3® (_t®. f^ffllj®) (DT-V^UfgigM 1 5IC 

K) 1 1 BhowLmtfs ffi®m\zxm2*itz'f--^i&m 
m^ 1 8 aomm&vmwzit). ±®zi-i— 

[0 2 2 9] (S1 8H*gfe®) 04 8 AliCKD&B^O 

m 1 8mMMmz%z>te&MMo s fet 

0. 04 8 Bli04 8 A*(D4 8 B-4 8 B*aiC;ti5»T 
04 8 Cl*04 8 A*0>4 8 C- 4 8 CWZft? 
mmm. @4 8Dli04 8A*(O4 8D-4 8D8(^ 

aBr®0-efc& o 

[0 2 3 0] JUT. IrM 8HS6fl2®£. ^(7)S5g*^i: 
[0 2 3 1] 04 9 -0 5 4 1***1 S1 8fgj5fefl2 

sic^^^asiMo s fet *Mtt§naxa»c=*"r 

IgMtifcS. 04 9-05 4lZ^-T»TES 

I*. 04 8 B(C;*-f »T®ICttJ£LTl^o 
[0 2 3 2] 049i:^n9i:, ^«iSS5 

xlo15cm"3gS(D®^ti (100) PSJS i &«3 
1 0(0. NMOS F ETfl2/£^ig (NMOSFETi 

IC. UvX hi (0^-frte) $7X^CffilNT, 
*_I*tKp W:f> (B + ) J0iSiE2OOKeV, 
K-XI2X 1 0l3 C m-2gg^t>;lAL, PiOi 
7U311p (t°~^^$$ft)iaST?. W^I^4X1017 C 

[0 2 3 3] P^H7x;U3 1 1 p^O. 

<mmz^ u^xki (0^itto) &^*?\zmi*T. m 
*ii;t-:Q ( B + ) £-f*->;iAU t-^8S 

t'8xi Ol7 C m-3^ga>^$$ifefig$^oPllSSS 



1 2 p£ft2firr pism^I3 1 

[0 2 3 4] Pl!S i S«3 1 0(7). PMOSF 

ETl&f&mm (PMOSFETig) \Z m UvXhl 

(0^-t+te) z^xtizmi^x* fljxtfu (p 

+ ) *atE6 00KeV, K-Xi 2 . 5X10 
13 C m-2g^^^>^AL. N|«)ijl/311n (tf— 
*=MMIlSBtC. #J;ll£5x 1 Ol7 C m-3fig[) 

[0 2 3 5] 2l\Z^ NlWx;U3 1 1 n4><D. < <t 

fugle uvxhl (0^te) jTX^irffl^r, m 

x.f£'J W (P + ) £. fttiSBEl 3 0KeV. K 
-Xl2x 1 0l3 C m-2gStMt>;lAL, tf-?S 
St? 9 x 1 on cm -3g@[(7>^:$$^gs^J*ONl?JSia 
tt7M4MB3 1 2nSilStSo Ng8aOCTltttJl3 

1 2 n it. /<>^x;u— ■ x h mt LxmmTf 

[0 2 3 6] C*lbfl)>ft>;lAlg^ PSISilS 
3 1 0 0)a®|C, 8 n mSSCDl^CDgt^I (0^1* 
-f) £H2JSLTfc<o CCOcfc^lcUT. by7 hi (0 
7TH±-f) fr^OPMS i Sffi3 1 0^<D}^m. mz-l£* 

icii. ^J^li9 0 0°c. (N2) #I^5^S 
Jg(DRTA*a3I£flll^o Z^lCcfctJ^ SlUS^^P^t 
-<yl/Sl*0»afl[^tt1*lH 3 1 2 p . 3 1 2 n &1&f&-? 

[0 2 3 7] *^>(C % ±®CPSIt?, 10l5 cm -3g^ 
OT«*saS*ft^xt^ + yt^S II301S, I 
I200n mgSWS. 

[0 2 3 8] ^t>lc. miih^yy^^ • PMT** 
[z^ uvxhl (0^trf) ^^x^irfflixr. RlfrlKD 

3 1 5 n . P&T + ^JV^mfom 3 1 5 p $^"T^o 
*^tt*l3 1 5 pli**t^*t. ^$$«3-r*>£ h7 

• Pfi^-fr*yn&j«««. ifccfctf Ngj***^ 

l>o «#*»fflLT*5y. 04 9IC^-TK® 

(Cli. ^ftlI»M^^:LOC A L^^U 
f£13 (Pli) 3 15p, fc^l/LOCALf^S 
« (Nil) 3 1 5 n3!)<^^HtLN-& 0 

[0239] M^H§MOSFET/)<Nft^S 
T». *<DL*^fiSEE (V t h) Mx.tfO. 4Vg 

(BF2 + ) ^. 1 5KoV. 3X 1 0l2 C m-2ga-f * 
>;1AL, PiLOCALftUSiiSISpS, f 

olzte it*. 
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[0240] ^fiHC M*h^MOSFET*<Pft 

*jimv. *a>L*iMaaE (vt h> *. mz.it- 

(P + ) *. »H£SEE1 OOKeV, K-X§ 2 x 1 O 
13 C m-2gS-f^->;±AL. NSLOCALf-V^Uf 

mm (0^-feMT) *ftLT>T;*->;iA*fTfc5o C<D 
***^««3 1 5 p. 3 15 n(D;St±<bl*. Cfl>&. 
#J*.l£. RTAjt&l^ffiL^t, #)x.l£7 5 0°C. 1 0» 

m&o&mmvfrte o r a 

[024 1] ±IEBHbBI CHStrt") *&£L. 
US. ±® IC 5 n rngSOidO S i O2S 3 2 0. 2 

0 nmiS0ll07X^f (S i N) i3 21, 20 
nmS&0K!itf>v;^Jl (S i02i) 3 2 2JM 
L. 'JV^77<;itR I E;£*JBINT. SM0)M, 
WJNMOSFET, ^cfct/PMOS F ET^^X^tl 

[02 4 2] :%\z^ H)5 Od^f^ic. |H4 9{C^ 
fltit*. 7X^l3 2 2jl^f>y7X^Cffll>tI 

X3 13p. 3 13n$^f^«tl> 0 C*li=>?x 
>*3 1 3 p. 3 13 nC0S*li^*L^*L. #J*l£ 2 5 
Onmgfit'&^o CCDcfcdl::. @ 4 9 d^fgig*, 
S i Sffi3 1 OtptbPW^^frS 1 1 p(D- Sfl. fccfctf 
NiOi^3 1 1 n(D-^|C5l-r^^T?. #]x_l£R 1 E 
;£*^TX^>>f-f £::<!: 3E£ 2 5 O nmfi& 
C&JSMfc/S^tl&o CjtKcfcU. 7i>X313p, 3 

1 3 nA^tt^tl^^tl^o ^(^. 7i>X313 
P. 3 1 3 n^EJS^CDfS*. T^v>^<t^x^h 

7i>X313p, 3 1 3 n CDffl!jBSA>»a>jSlC. $T* — 
i>CD'>fcU>S i S®*Stti£t»-£o 7i>X3 1 

3 p. 3 1 3 no>®m*>mv>mz^ s®<t$te*m<-r& 
imt?, mm m^-e-r) zf&mr&o zoMitmo) 
mmizit. «s (W^ii7 0 o°c^js) -eauognbK 

T. 7i>X313p, 313 n<Dffl)®^«(OiSlC % 7 
n mSSCDKJSO^bK (B^-tnT) *^-Ti)o 
[0 2 4 3] *|= % flfB^bKS^LT. 3S*. $fel§ 

8£. <5!]*.l£S i 02 % #SL<l*TEOS-S i 02H3 

2 3ic£yjs#)&<L% cJucj^J. ut^a hu>^$> 

iSt^ttgi (ST I) S^-T^o C+llCli, ±®|C5 0 
O nm§S(DTEOS-S i 02JS3 23j % ^IS^6 
5 0°Cf§JgO)CVD**fflUTJS^^Lfcft. 
7 0 0°CSSO)^v*;U^b#fflflT?. TEOS-Si 
02JS3 2 34. CVDgibI(Df>y77^t^ 0 - 



CMPSSfflUt, TEOS-S iO2l323(0 
SS*. TSflrr*. C<D<h£. S i Ni3 2 1 (DS® 
ST?. TEOS-S i02l3 2 3$I^t? 0 CfllCj: 
U. 3fl*. TEOS-S i 02H3 2 3(Cd:y^W|cStf) 

[0 2 4 4] SfcCl. 0 5 1 |C^-r«^5(C. TEOS-S 
i 02B3 2 3*. m*\£R I E;iJffltNtl^f/<^ 

^CilC^y. »(7)SeP(C. 1 0 0 nmS® 

(DKH<t^^m^glffi^^^$e^Bi3 1 

[0245] 9t\Z* 05 2lC^-rj:5lC. 7X^1 (S 
i N) 3 2 1*. h«&^*ffll*T. 0r> 

m^vr) i$&ifs i 02® 3 20*. -jvmkote 

fc&mi*X$mL. 7i^313p, 3 13n0>± 

*;Hg<b;£*ffli>r. &)2. 5 nrngsoiioy-h 
«SI3 1 8 ca>^**7umb&*flii*fc- 

^lik. s i mmcD&wtf&te^mitmzmm-ezz 

<&<a~Ftf>'>fc:l^MOS h ^ V^X* *H^T?* £ 0 * 

fc. ^fcyuBHbl*. BS<bKOig!l*<fc£^&TMi-^ 
-4>MKLfrlBfft7£ttl*0>"e« ®ibl0Ox-Ai^fc 
ct^^^^T?(7)^bm0KIl>^^^*'>^<-C^ 

a. <tL>5^*<fe^o t*>5A,. y-h»ii3 1 s 

(Cli. f&SHb;£*BH>T. a«»ttlbK«»jSL. ^<7) 
S®*. ^*#t;^XT^bf ^cticcty s i on 

[0 2 4 6] ^ ^IC. 0 2 5(C7Ff cfc5(^. ^f— h$fe^ 
i1 8Ii. S i 02m\zmt>-f. Ta205 (^>^;U^~ 
K) R-^. H f 02^. Z r 0 2 R^. L^^^ 

Si^<**feS£BI (h i gh-Ki) *fflt^rtatN 0 S 

/c. T a205fig*fflL^ci§^. S i &mt<D&mm&® 
&£%L£>Ttz&>lZ^ m^L\£^ nmgg(DS i BglbR^0> 
§I*S iS®lC^LT^>^>. ^(D±!CT a205K*f^ 

m-tz. i*t>®zmmmv- ht&mmm&izLT&mL 

[0247] ^(C. m53iZ7r^^5lZ. ?— hm&3 

^^SS i B (IH5 0 nmgjS) *. 0 5 2iZ^"T^ 
ig±(Clia^fiRL. ^0>±lC>f-h^r-V^^JiK3 2 
4<tfc:5. 0dx.l^S i OOnmgS, lftS^ 

^r^o ^^-e. uv7 hi (0^-e-r) $7^^i:ffi^ 

X. ^-h^r-V^^lfe^K (S i N) 324JI 

*t^r*. y-h*-v->:7*6«§R (s i n) 

3 24$7X^ICfflt^T, K-^h^«^S i fg*/<^ 
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*t£ 0 C(D££. y— h^«3 1 6li. 7i>X3 1 3 
0)S^$KCcJ:5(C/jDX**t^ o Z.0)tz&>. y-hm® 
3 1 6^X7f >^ag<ty- hffig!31 8fl)X'yf 

^>^i$a<!:<DH: (a#*b) £3fefli::,t*i£K 09*_I*4O 

TF>^#Sffll^Ci:T^ 7i^313p, 313 
fc. y-hS®3 1 6<&&ft£teT*-t±£fctf>l::. K— 

twm. TiNi, A I R % C ulftifO^ $;Hg-£>T 
i S i2BSfc<^>'J-*>f KK^O>SSy-hSffi«iS 

£m^c£tPiFircfc&o ££>u:. hm&3 1 6 

TMOS FET(7>L£lMSSIi£Uig-r&C£ fpJBir* 
[0 2 4 8] * t>(C*0Jj(D«fc5lCCMOS^3g(D*iB'. 

N^**;uriiN + I!>£*£g,s i Jiy— p^-v 

[0 2 4 9] ^f-hlfi3 1 6<Dg£ (l^tf* 

i*. PMOSFEKDya-hft^MJWSil-e^ 

[0 2 5 0] i5 4(C^^"J;aiC. H 

-hig3i 6£^x^i::rai^e>f3f->;iA;£i:: < *: y % 

PSIV— X/KU-f >««3 1 7 p. jSJitfNSV— X 
/K^>«*3 17n«ftfftlW«. -<*><t 

h««3 1 6<d«b*>* isffla— omm-m 

[025 1] *fc* V— X/ K U-T >M« 3 1 7 p . 3 
1 7 n(DSJ (X j ) SAW*. dbttS i h^>v>X*tf> 

MVH&3 1 7 p, 3 1 7 na7fftt0>?Stt1b««£' 
tf>r»A90>ajKIKSlcSS3b<i&K-eft«. 

[0 2 5 2] ZCDtzMZ. N-^KIfe 

I317na^ P"£!ffi§fcJl3 1 7 p a^S, h 
S«3 1 6S?7»»l^MLfc^ I6^K (S i o 
2K^S i NB) iii:cvDSt?*lt5 0 * 
fc. N-fitt»JB3 1 7 n a 4»<D-f *>&A 

SH*I*, iJW3j-> (P + ) (D;1AS, 

540KeV, K-Xg4xl0l3 cm -2ggtfe-5 o 
*,*>*A>. (As) ?^t>aALttfi 



>0>$JB. fc£tf?x>X 3 1 3 p. 3 13 n01i 

ic. flBiBttH3 2 5«»jft-r«. Majiatx 

(As + ) >f^->^. J)DSIE2 0KeV, K-X15 
x 1 0l5 C m-2SS-f t>;lAL, NgV-X/KM 
>«« <N + £!ffifS[JI) 3 1 7 nb$MU 

sHb*RN (BF2 + ) 4*>*&AU PSV-^/K 

(P+fittttS) 3 1 7 nbB*no C 
tKCcfcy, 0 2 9 D|C^LfcJ:5*. t^^^V— h • 

17 p. 3 17nJHW««o 

[0 2 5 3] NiV- X/ KU-f >HJg3 1 7 nCDSfS* 
(Wn) „ feitfPHV- X/ KL/-f>««3 1 7 P 0> 
i££ (W P ) 14. *>aAB»fiR8fc<D»»ft 

(Wn) =0. 1 5/imSJSlC3S^«fc5l^ * 
tz. Pfi(D»ftgR* (Wp) : 0. 2 0|lmajSl=ft« 
*3U:**i**uD^:r:>£ASfett (*DiS«flEt K— X 
fi) jS*tftt»«:Stt1bft*S*l»LT*a-r*. 

[0 2 5 4] &tz. V— X/ KM >««3 1 7 n % 3 
1 7 p(Dhb»trt*«T*-l±*i^**<fe^a^rrii. «;l 
(*<5 0/iQcmSSJ:yi5< Lfcig^lCli. V— X/ 

K U-f ^fgigt 3 1 7 n % 3 1 7 p <D»HU:* T i S i 2 
*>C o S i 2. PtS i, P d2S i . I r S i 3. R h 
S i«4>*>iJ1M KJB (B»«r) SMLttftK 
W:PBV- X/ KM >«1^3 1 7 pl=*5t^TI*. P 
d2S i *<^S!)Tfe^)o 

[0255] ^ x >X 3 1 3 p OflBO) Nl^ 

V— X/KU-f >««3 1 7 n(Dm fc£tf:7x>X 
3 1 3 n(Dfl»PlV-X/ Kl/-f>B«3 1 7 p <D 

Tffl^tt-e^ic, y-hig3i6tt7t^ht^5 

t7-b9HWA«?fSt4:i:i:«i. ctiliV-X/ 
KM>««3 1 7 n. 3 17 pS, ^®^^>(D-r^"> 
;^A;^<t#SteStlCj:y^/i£LTl^^^^'efe^o CCO^" 

>i±A@ (/<>^x;u— • x S3 1 2) ^{Ccfc 

y. V— X/ KM>«*3 17n, 3 17 pCDTSflfi 

lSlc^5lt^/<>5 1 x;^-*<teil:-e^^«ig^:^orl^ 

-So 

[0 2 5 6] *^ir*iMTM4. !7x>X3 13n. 3 1 
3 p^H^tL(Df5®*<. «B«ttlR3 2 5CJ:otIt) 
*ITI*4<BT?. V-X/KM>«83 17n, 317 
P^^fi£-r^fci6<D-f ^>;-iA^. ^x>X3 13n. 
3 1 3 p^-tt^+tCDJi^^CD-f *>»AW-f >tU 

[0 257] 04 8 A-@4 8 D|C^-Tcfc5lC. 

CVD^Sffl^t, 0 5 4|Z^ L /cffi it -tlC. S i 02 
ffl?Lli500nmgffiJtaL, SP«1«^SI326$ 
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teJ&-?& 0 ®F$&mm3 2 6£. <W*J*7 0 0 

V?T-f^So C^j&Xflli. V— X/ KU-f>««3 
1 7 n. 3 17 p(7M *>&AB<D^t4<b£3g;teTfTO 
Ttfil^o C*t£>V — X/ KU-f >«1S3 1 7 n. 3 1 
7p03?S (Wn. Wp) SSJWLfcl*B*tt. ^>^>^ 
T-f<7>S&£«S<b-f S. fcSLM*0«;il£8 5O o CfIg 
T?msec SfiO)R T Afll3I£fToT 

1 7 n. 3 17 P 0M *>&A®(D^t±lb£fTfc:oTt 

(@^t*-r) tRi E^fflut, a>*^h*— ;U3 

2 *0>=3>*^ h*— JU3 2 7 ICW 
K*>A I fig. T.iN (gte^* 

» Bl/T i (^*» ^*;h*<D*§JII8i£iI#>& 
<?K 3>*^ h?3</3 2 8SM«o S^ICA IK 
JS/I3 2 9£ff£/£-f6 0 2 t>C:±ffi(::/<';/S"<— *>a > 
■ (E^lT) £it§?" SC<tT?. CCD^B^^^ 1 81 
ttKttirft«4tt|fiMOS FETO)S*«it^^ 

So 

[0 2 5 8] CCDcfc5lC. Z<D$£BAlt* *B*i£!MOSF 
ETlCt,affi-e*€)o C+IICJ; tj s CMOS-f^H 
@»*». EI8£&^SC<tlc < fcoT#«CMOS[5]S& 
£*8/n?£So 

[0259] t#(C|34 8 8 DlZ^*? 

\Z % ¥®to#i&ft®f§l*NMOS F ET£ PMOS F E 
T-C^C-Cfc^CDlC. NSV-X/KL/^>f«3 17 
nd>3iS* (Wn) P$JV— X/ KLx-f >^3 1 7 

P<D3!S (Wp) tfftfcSo cttli. ¥®MfcI£tt®fg 

^fcSMO S F ETSHSt^tMZi: *5i*LTl* 

So 

[0 2 6 0] tt«'CMOSBB$Bttti*ft(:« nm 

OS FETCtt^tPMOS F ET(0¥®^^l5ft®S 

^fSfctf>T?fcS 0 

[026 1 ] LfrU CCDS&WKftS? x >X^OC 
MOS£figx.l*. Wn (tWp^Sffit^tf A'^USS 
^X.SC<t;b<-0£S(D*C. NMOSFEKDfSSa^ 
PMOS F E.T<D¥mmmtO)&$:&>\^Z>Ztt><V£ 

s e ztiit*mi anmmmo>*ztsft&r>ibz> 0 

[0262]*S1 8S8Jfi»ffll=fit^r*i. 

(1) 7i>7313p, 313 n(D(i§ (Wg) M 
*J*0. 2 0 jim<fclJSK-f SCitlCcfcHK :^lb7i 
>X3 13p. 3 1 3 nO>mmm\Ztef&Ltz?— h^ffi 

3 1 6l:«fcot. PiLOC A Lf-V*il/fl83 1 5 
P. fcckyNlLOCALf t^®S3 1 Snfti:, 
S^ICffi^b-fSC^tf-O^So C*l&**:M,««3 



15 p. 3 1 5 n &n±lZ&2.itV$&ZtT2+ Z.*lh> 
***JU««3 1 5 p. 3 15 n0^aS$ftlf 

*<t?£So zentzfr. :hbft^i83i5 P , 3 

1 5 n|cmS*VU7<D^e^*<&«T£ffl*lT?£ 
So ^$C^fiS<D}S^^(7)^S*SltltLNo * 

[0263] (2) 7i^313p, 3 13n0ft 
*Jl4Ii*3 1 5 p. 3 15 n t ^x7U3 1 1 p. 3 11 

n (tKlis JM310) tOHl:. SS&^*$1& 

6 (/*>^x;u— • x Jg) 3i2£i£!tsc<t 

lC<fcy. MOSFET(D/Of^-^±t-6-tA< 

t?£So 

[0 2 6 4] (3) 7i>X313p, 3 1 3n(DTS> 
SlitlC^T. V— X/KU-T >fH*3 1 7 p\ 3 1 7 
n <f-h^®3 1 6^^ *aB»^Mlcn« 

(cfc^/c. tt* t g A 1 1* o r^ttlcMt ^) o CCD 

7 p. 3 17 n©— WfctfSlMCtf-^-fe^ h-TS^-^-tr 

*v M8i§£iSltSC<tc:£oT. 7i^313 p , 3 

1 3 nCDTSiM^IC^ItSA^TXyU— ^S!)^:&*)lC|»iL 
T?£So 

[0 2 6 5] (4) 7i>X313p, 3 13n(DV — 
X/KU>f^a3 17p, 3 17nC3>^^hSi 
/S-TSii^lC. tfbtt^S i!313p, 3 1 3 n <D± 

h So fttfft&V— X/KUW>««3 1 7 
p. 3 1 7 n ^<fo-Cl>S^x>X3 1 3 p. 313n 
it. HtXiDmCY— MS)$OMOS FET(DV- X/ 

Ki/^r >^«o>a?^icjt-<rf5if&taii^p>-cfcSo c: 

©*3ttV— X/ KW>A0 3 ^/? MSiglc^t/a 
IfflfcMOS FEn?G)3>^^ h»gt^^T?^So 
[0 2 6 6] (5) 7i>X313p, 3 13nSSo 
h^>^X^«ig|Cfel>T. V-X/Kl/>f>i«3 1 
7 p . 317nS, *»$OU • V— X/ K U*f >Statl* 

>Hi£3 17pb, 317nbt, iSSffiV-X/ Kl/ 
>f>S«3 17pa % 3 17natSj$0«i||:Ltt 
Sl^o C<D<fc5lC"rS^ V— X/ KU-f>«« 3 1 7 
P. 3 1 7 nifi^<Dm^£$S*D-e£. MOSFET(Dl 
St±*|S)±-C#So 
[0 2 6 7] (6) 7x>X3 13p|rM^tlfcNM 
OSFETt, tfbttSfKS iS313 niZBtfLZtltzP 
MOS FETi £ffll x T CMOS ls38&£:fi2j£"3"S*fi o\ 
PiV-X/KK>««3 17p(Da?* (Wp) <t. 
NgJV — X/ KLx-f >®«3 1 7 ntf>3?£ (Wn) <>: £ 
M^^>1*So WptWntSl^bt^CtT?, ^<7> 

MOSFETtNMOSFE T t (D^fttflU Ktt^f^CD 
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[0 2 6 8] JM*Wl::i*. P'SV— X/KU-f >««3 
17pO)aS* (Wp) NlV-X/KU-f>«83 
17n^* (Wn) ckyt^<«o CjllCl: ¥ 

©W^Ktt^iiSi^i^^C-efeoTt. PMOSFE 
<-c££ 0 cftlc^y. CMOS(s)S&£iSttL*i<t£\ 

PMOSFETO®aSffi/J^^ £#<7>[s]S&®?§£f8 
[0269] (7) 7i>X313p, 3 1 3 n 

KL/-f >$I«3 1 7 n(D3S£ £5lM::£*.£o C+LlCfc 

¥BB»<rt»w-afe36<Hi:-c*. ?**jMift<iitt« 

[0 2 7 0] (11 9HiS^S) 05 5 AliCtD&BJJO 
«1 9SM6©ffl(=«*««S!MOS FET^t¥I 
0. 15 5 BliH5 5 A*(D5 5 B-5 5 B8lC;tt5i 
05 5 01*05 5 A4>0>5 5 C— 5 5 C&C:?£5 

»®0-efc£ o 

[0 2 7 1 ] 851 8HS6J^S"ei*. N MO S F ETON 
iV-X/ >iH!3 1 7 n^Wnt, PMO 

S FETCDPSJV— X/Kb-f>«*3 1 7 p<Di££W 
p «t &SIM:: £>-t± «J|£> $ ^ L o 

[027 2]*S1 9H)56^Sli. SSlONMOS F E 
T^tlftlONlV-X/KH>«a3 1 7 n-K 3 
1 7 n-2. —3 1 7 n-nO)3^Wn 1 % Wn 2. — W 
nn£. 1g&0)PMOS F E Tf *lf HOP^V- X/ 
Kly-f>««3 1 7 p-K 3 1 7 p-2. • - 3 1 7 p-n 
<D3E£Wp 1 . Wp 2. --Wp n £ &KlVzmti:Z>1±& 

[02 7 3] 05 5 A~05 5 CVit. -^4x^^20(0 

^ I = T? £ S C £ 1 * W * ^ V fc Z> o 
[0 2 7 4] C(7)£5(C^&<DN^*;U. P^V*;U 

(D^-v^uteSHa-r^-^iCcfcy. R44ft*;HJ 

SftONMOSFET, PMOS F ET^Ktt-r^gS 
3 1 3 n. *fcl*3 1 3 P 0)SftT*IIS-r-5(7)^. 1 

[0275] im^ommm®) 05 6i*. z.a>mm 

DRAM^'Jtyi/S^tWCfe^o fcfc, 05 6 
lS«T?H**lfc««l*. 1 e^©DRAM^*'J 



[ o 2 7 6 ] *m 2 oHJS^Sii. MxJ2]R rSttKtt' 

tMLf:MOSFET$, DRAMy^'JtiKD, h 

■•U-f>fcfty* ¥SlMOS F ET(DV- X/Kb-f > 
»BMbftlH*LTL*fc. 
[0-27 8]*»20»*MO*5i:, *§£Wlz&% 
. MOS FET^L^^i:, $Jg=J>*^ h**&<DtttlMI 
7b<MOS F ET(DV-X/ KU>T>«iSE^KS*-§-jtT 

#s i (D«fiic»rtLfcy— h««-c+#icjqi*|T?# 
*><> ffll3>^ h^&a>tt*«a>#tffcj: 

* 0 cam. M7-K«*sat*fc«); attofls 

. C(D < fc5l-^"'S>Ci:"C?. 7i >X£Ell^/cMO S F E T 

So 

[0 2 7 9] (S2 iMkMB) 0 5 71*. dCD&BJjO) 

DRAM^^'Jt^^tlrSi-Cfelio fcfc* 05 7 
+ .:-jStB^H**lfc««l*. ie^h(DDRAM/t'J 

1 o 2 8 0 ] ** 2 1 nm&mt* mxam 1 uss^® 

"CM LfcMOSFETS, DRAM^^'JtiKD, X 
[0 2 8 1 ] 05 7|C^f cfc5(=. *^J-CI*. fcf? hIK 

«-(?**. tt*0¥@SiMOS FETOffiigt?!*. &$& 

C<t*<fflH-C?feofco ^Hffi^OdbttS iffiilMOSF 
ET£ffll>S<!:. 3 £ h^DSao^fc: t>-TW®® 

So Ta 205i^>BSTl, STOlftif(DB 

iSBi«6«R*fflt^=x**y^*-v/<->*<D«*. MO 

(D^COBSXS (7 5 0®fg®<D*SS<b7-— ibttif) 
T?MO S F E TO) V— X/ K U-f >®«ai**<<*l/r L 

[0 2 8 2] $f 2 1 HJ6f^©(DMOS F ETfitJtt?!* 
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*><> -<*m. iaia^-Ktasiis-r-g)^^. >i«a>fi8g 

-0)?- hSU^&ifi'?- K&l;*55ija>1gx<D<f- hm<i 

5CtT?, 7x>XSffll>fcMOSFET«ilSX^^ 

*<T?£* 0 

tO 2 8 3] (Ig2 2ggfi6fl^) *m2 2Hfife^®li. 
7i>XSj#OMOSFETi^^SSi (*«T*!*2 

[0 2 8 4] ms sitzomwcDmz zmmamizmz 

MOSFET^fSa0, 0 5 9 AI**-£>¥@0. HI 
5 9 Blii 5 9 A*5 9 B - 5 9 BgC^aMia, 0 
5 9 Cli05 9 A*0)59 C-59 CtSlCft? Br®0> 
13 5 9 Dl*0 5 9 A*P<D 5 9 D — 5 9 D jSlCitt ? ©r®0 
"Cfc&o 05 8. 1215 9 9 DTM*. frlz. 

[0285] H58, 0 5 9A-05 9 D iC^t" <fc 5 
l=. 1g»(D?x>X1 3£Sffij£C:Ei£. #]*.l£:7x> 

x 1 3 E 5 L*<. ElMcS'h^lf * >;u— ;ut?ES-r 

-So 

[0 2 8 6] C<7)i§£. Siy-hiSl 6atfe^ 

easis^ z?x>x 1 3 La>wn=ss±c:»tf>& 

I. All. Ti NR) ^>'J^ KH (WAtfT i S 
i 2BL WS i 2R, CoS i 2ffi<f±f) spfiiS: 

o^m 1 ?— hm« 1 6 a a>mm±\z!&mzti*>Mmt 

[0 2 8 7] C(Dc):5lcB2y— hSffil 6bJ, spffl 
^ ft-pfc» 1 y- hSS 1 6 a fl)Si±i:»«t4 c t 
V. m7L\t&2V— hS«1 6 b fc**$ui/IBI 

[0 2 8 8] £t>\Z%Z?— hi«i1 6 b0S®t¥l 

os f bt tmc&oummjz&z&mvzz. ti*? 

[0 2 8 9] (1g2 3§?j5Sft2©) *S2 3SflfeJBffif± % 
^2 2g§Sgft2®<t^tf . 7i>^$)$OMOSFETi 



[0 2 9 0] 126 OI*CCD*88(D»2 3 3§S6fl2S§l::&£ 
MO S F E T £ ^-r&«t@. 12) 6 1 l**(D»T®0T-fc 

tt*5. @6 0tDffiIlt @5 9B|:^ti®i:aa 

cD@2Alc^Lfcn>^<7 h. E*S. ft<*:l/ffllBI6»K 

[029 1] |6 OlCsMM^fC. $iy-KiSl 6 
a*Cfc&£*S6S ijf£. #]*_li2 0 nmSJS*T*SI< 
fit, »2y-hMl 6b^fc^^^ 
S/»J*-f Kit. Siy- hS«1 6aNIIC«Aa&t;C' 

[0 2 9 2] ClD*3ft*2 3SIJfi»B-ei*. 
2V- KSffil 6 b(&;g®£¥i§|::T?£. y-hmffi<D 
*0X&(*. tt«0)f BIM O SFETtBC*5 & lil 

[0 2 9 3] (12 4XfiEfl£ffi) H6 2J4C(D*MIC« 
SMOS F ETCD=J>$^ h$P£^"fimg0. 063A 
l*C(D$£BJ|C&£MOS F ET(D3^^ HBS^T 3 ? 
®0. 1216 3 Bli06 3 AlCaVf *B]B<D*|pJj&N£ftfc 

mmm. me 3 01*06 3 Aic^^giccD^jaia^ji 

fc«lffi01?&*. fcfc, 06 2. 063A-H63Ct? 

1*. m*\zminmi&i&(Dm2 Aizi£Ltzzii,z5 k 

[0294] 062. 06 3 A~0 6 3 ClC^-f £5 
|C. CICD«BJ3lC^^MOS F E TVtt. V-X/KU-f 
>«J<1 7(D, #J;U£3>£* h:7^y28*<tt«**l 

(CIT«*»3>*^ KSfl) 5 0#. 
i>X1301S (TOP) . *-0>ElM::fltt'r6 2O 
0)flB (SIDE I. SIDE II) 0)— mz**l? 

[0 2 9 5] C<D«»I* % hgfl5 0£. 

7i>X 1 3<D$J®(cmv ^(DT^fcrpJ^oTfclf -5 

«S1 7(0tS. mfrM(ci4Z7 X >Xl 3(0«*l£lf<j:< 
rt, S^W=»>^^ h»5 ocD®m*^:^<T?^. 04 

^lSa>^^7 h^7^28tV- X/KM 7 

[0 2 9 6] *g2 4Hte^Sl4. ±IB*jft*«*ac 
<t*<. MOS F ET(D¥ffiffifg£. *b(Cffi/J>Rlg6^ 

[0 2 9 7] 06 4ltZ<D§£BJ\(Dm2. 4Hffil^filCffi« 
MOSFETt^t^i, 06 5 Ali^CD¥@0. 0 
6 5 BI40 6 5 A(C^-T^9lB(7>*fS]ANt»Mfzffi5®0. 
06 5CI406 5 AlZ^"r^91C(D^fSl^t>MfcfflI®0 

[0298] 064. 06 5 A~0 6 5 Cir^-TJ:5 
\Z % *$2 4H8g^S(C^^MOS F ET-CI4. S»M 
3>^h950^ 7x>X1 30)±® (TOP) . 
^(DSl^lCft^-T^ 2 OCO^® (SIDE I.SID 
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E II) (D—mzfaK^ C*tb20(DflJ® (S I DE 
I. SIDE II) *tl?1X\ZteLtztilO>2'D<Dmm 
(SIDE ML SIDE IV) <7>-fi&lCi£|oT^ 

[0 2 9 9] Z<0m&i>*tz. 1IW3>^^ hS50 

lf&c£A<^fcffi>§T?&So *^>lc*B2 4||J5fe^S 
T?l*. SSW3>^^ 0$. M2 0(D11 (S 

ide ml side iv) o-mzt,m*t&zt 

[0300] J:ot> 062. 0 6 3 A -El 6 3 C 

mLxmwLtzmti&mt&ozttiiK. mosfeto 

[030 1] (12 5Hfigf^®) 

[0302] i66li, Z<D&BA0)m2 5ni&f&mi~& 
^MOSFET^tMHtfc^o 0 6 6(C^ 

[O 3 0 3] CTx.lim2HJg}^^t?li. 7x^X1 3(0 
±®|C^* tLfcy- 18b^ 37 x 1 3 

£o CtllCcfcy. 1 50>±&zi— -t— IZ& 

Zmm-ZZ £ C <t S1&BJJ Lfco 
[0304] *|25Wgl:S^MOSFETt? 

I*. Heeic***?!::. m2HSfe^tfiS^lc. ' z? 
x >x 1 3 cD±®lc^/«*4xfcy- hlfilKBt I8b^ 
3(Z)ffilJ®|C}^n2*ttfcy— hffi^Kl 8 a«fc 

[0 3 0 5] c<7>£?fc«igi*. eq*i£!Si Silted® 

07 a. 07 Bi&mLxmwLtzJimizfti^x. 

[0 3 0 6] CK7>^jgT?li. @66+ % ^R^IC^^ 
• & Kittle* y-H#Wi:8BLfc, LftlMMff 
[0 3 0 7] (g2 6g«) *S2 eUSfeflSBi*. 

[0308] 067i*. z<D§tBA<Dmz6mmi&mizm 

§MOSFET5^tWtife5o 06 7 iZ^ 

?mm*. ^i^s£f^©o0 2Bir^-r©r®izffl^-r 

So 



[0 3 0 9] 06 7|r^-TcfcaiC. *S2 6H)SS}^© 
j&< % W2 5S88fiKfflta«:4ic%tt. ^x>x1 3<D 

[0310] ca>*5ft«i6i*. fflxtfSM 3«6IB» 

<D. 06 A. H6Bft*!HLTlftULfcxaa)&« ±S 

RI E&*fflivc* BBWtWRftx^^U 7 
x>xi aofflscat^tt^ct^^^o 
[0311] ^flt&dfc^r*,. 067*. ttfgnrtc: 
±»a — £^ o > KUttic-e ft « c <t ic<fc y . 

±»a-^-- lc*5l+*y-h«JMIl4>Sll«n?ft. S2 
i:*<Plffii:<t*o 

[0 3 12] (» 2 7HS6JJ2S) 0 6 8 AI*C0>ft9!0> 
*2 7XtBMl:{l«MOS F ETS*f »m 06 

8 B\**(D®mmx$>&o 

[O313] 068A. 068 B iC^f £ 5 l=. S27 
Si©Bi:R-6MO S F E T0>y- hU 1 61*. ffifi 
h»1 6 at±m?— KSJ1 6 b<t£*rLTt8/$£ 
*t£o -ffljgy— hfiP 1 6 a I*. 7i>X13 <D«fflJtl= 
Mft*lfey— hfeWDM 8a±l=»|«ft*L*. Sfc. 
-h®>f— h»1 6 bl*. 3?x>X 1 3-(D±H±l=»«ft 
*lfc^H68Hl8b (06 8 A. 06 9 B-ei*^BS 

fttiri**) ±i=»i«4*i«. fit, l§y-h»i 

6a0>>f— hfiL 1li. ±@y-h3l 6bfl)>f-hl 
[0 3 14] 3fc|C. |fS2 7HliMlCg4MOS F ET 

(DB»*S©-«S, 06 97b>^>07 8*ffli>riftB^-r 

£ 0 ftte. 06 9 A-07 8 Ali^*i^ ? tt s F®0. 06 

9 B~0 7 8 Bli^*i-6*10 6 9 A— 0 7 8 A *p(D B — * 
BtaiC;tt5»TDS0. 0 6 9 C~0 7 8 CI***L-eh,B6 
9A-07 8 A*OC-C*aiC;ttd&r®0T?fc& o 

[0 3 15] 069A-069 C iC^-Tcfc 5 CI. 

y. PiS iSfi10(0Si±l:, 5nmgg(DKIJ 
)$OS iO2l20, 1 0 0nmgg(0H$l$O7X 
^Jf (S i N) 2 1. Rlf 1 0 0 n mflg(DKJ?£ J*^ 
7X^1 (S i D2) 2 2S«*»«ti. C(Z>&. P 
iS iSffil 0£. «^I<IB1 50nmI^>?U 

x>X1 3^ff^J5£-rSo 

[0 3 1 6] 07OA-0 7 OClC^tcfc^l^, 

y. siMi oiztefAZfrtzmto*. (s i o 

2) 2 3-Cftifi-r£o Ctlirj:y. v^D-hl/>f$ 

T-^S*<. SiSCi otoizi&i&2lxz> 0 *«-ei*. ^ 

x>^ 1 3_hic. t^^s (s i n) 21 £$$-r 0 

[0 3 1 7] 0 7 1 A~0 7 1 C|C^-Tcfc5lC. 
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I*. S5 1 fr*. tfittHl (S i 02) 2 3<Z>fiMgy- h 
«Ji»jStt4U=»fcLfe0#£« At/^X^JI (S t N) 
2 1 tW*lf*llMt^) 0 

[0 3 18] 2fclC. @72 A -07 2 CJC^-T J: 5 
*hbv* hfg5 O&tfVXS'Jl (S i N) 2 1 £**t 

-ehTX^djai^r. ifetSM (s 102) 23^ 

l£Z? i>X13tSi 02S 20i 0)&mfr bftlOO 

nmx^^>^r-r^ 0 zfucj: y, (s i 02) 

2 3C:|£. #JxJ#&1 0 0 nm(DSg££, 8l00nm 

[0 3 19] 07 3 A -0 7 3 C £ 5 

fcb Lf-^x>X 1 3C0fJ®±lc % #]x_l£s i 02^t>t*: 
£<r- hIMHK 1 8 a * 

[0 3 2 0] X(C % 0 7 4 A -0 7 4 CCl^f £51^ 
B7 3A-B7 3Clc*t«»±i:, «^«NS^tt» 

C4lf=£y« l52lthWhMAS iH53ICj:y 
»a&&**l. ^-hlfil 6 CD 3%. WSY-HSM 6 
b*<»rt**l*. hWh^Sii5 3± 

[032 1] XIC, 07 5 A-07 5ClC^-TJ:3(C 

hH (0^-t±-T) Svx^icflii^c. >*;uR5 

4. K-^hMiS ii53, 7X^i (S i N) 2 

6<D5*>. ±S^-W1 6 b*<»**#l 
^irirtfc. 7i>X13(D±S^itU*ii^o :7x> 
X13<D±fliI*. MOSFET(D7^f^^X'J7OT 

®/^->i:ft^§o ±ffiY— hfiM 6 b 

<7>y- hfi L 2 li. h9l6a <DY— L 1 

«k«t*<»S4*i*. *(DSrli£cD-#jii. y-hgL 

1*<#)1 4 0nm, hgL 27b<#J1 OOnmT?fe 

[0 3 2 2] 0 7 6 A-0 7 6 ClC^T* 5 CI. 

±BBY-HM 6 b&t«6*i«32 3S77{7|:ffll^, 

flic-r* >&a-T6o cttir^y. N-Sitt»@i 7 a 

17 ah*. 0g*.!iX*X^:>v3>J§£ LTffitt^t 

[0 3 2 3] 07 7 A-07 7 CI::*?* 

07 6 A-07 6 C(C^-Tfi|it±(Z. CVD;££fl|l* 



h^ffil 6CDWS±lC«^- 0 Cftlz^y. fl8§S&&R2 
5««^ilSo *®|T?(*. 07 5 A-07 5 C 

iZTjkLtz^OiZ^ 7X^1 (S i N) 2157i>X1 
3a>-b®Ji*>b»^LTl^-5Ci:lC < fctj > Jfe^2 3i: 

^x>X 1 3(D±ffit(7)Pp1lCX^^^)b<^i:Tl>^o C 

a>fctf>. Jte*itei2 3cDffli]s±ict. ±u&mmmz>o 

C*U=J:y % «ltft2 3a>mLt(=*» lS»gl2 5 

[0 3 2 4] XCl. 0 7 8 A -0 7 8 CIC^ «fc 5 
±HY— h«1 6 b. $&S§«32 3. &tf«&l£MK2 5 

^vx^tcfflLNr. N^s««j>r*>. flixtfttfR-ra- 

N + S«»H1 7$7i>X1 3l*ll=«MM-*p N + ^ffi 
ffcJI17li. NMOS^V-X/KWl/fliiLta 

te-r*. ±®y-sai 6 b. N + ^ffitfcjn 
7 . mm® 2 3 at/flygjesiB 2 5 ±(= iimtMSR 2 6 

117^, ±»y— k»i 6 bi=»-r*3>** h*— 

ZI>^<7 h^-;U2 7|*J|r^«L. 3^^h^7 
^2 8Wt§o Xl^. SPa$ft»K2 6JllC. =J> 

^^h?7^28 icBftMccftflM- asta/i 2 9 

[0325] ^(D£5iZLX. ff§2 7HS£ff^SlC«^)M 

OS FETSMn:i^^^, 

[0326] ^CDcfc5^m2 7H)l6^SlC^^MOS F 
Enroll ii6Lfc*Jfi»l8A^e>»&*i*»»lctt 

«. 

[0 3 2 7] (1) fiPJgY-h«1 6a(D^-hSL 
1 ±HY— h»1 6 b(0y-hgL2«fcytS<t 
£ Q C#l|C*y. MOSFETOSia^- hgli, 
±®<f— h£fl1 6 bCOy— hgL 1 «fcyfi<ft«. CCD 
fcA, SK2 7S8Jfi»!8l=«*MOSFETtHi:Va/< 
^— >S^O^U— tiMOS FETlZit^T. ^CDtt 

T? % MOS F ETCDI^SiSSA<Ip]±"r^o : fc*>5^. fl 

tiMOS F E TlCjt^T. ?**JUl5 

[0328] (2) Jl@y— 1 6 b(D^^^;U5 

li^<sux. BP^y— hset lti±. ^cd©t®s$* 

*tli. Y— he*<D*tt«l*'J*S<tt«. Y-KK«(D 

< tt*Li* , y— hEiaiz feit 

[0 3 2 9] (3) ^CDSig^fC^tllS. $fe 

ata8 2 3ic ^jgy— h^a^^fflcD^s 2$m 

L. CCD«5 2IC. «gy— h»1 6 a 
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[0330] (4) *P>|Cj|i5 2IZ, KSP 1 

Ji?S(D^U-^-l)MO S F E T 0>Sit«fl5$ffll>T ffiMS 

[033 1] C©«fc-5fcS3i7j£l*. m2 7HSfe 

igl:i«MOS F E T£®jg-f •&*§&!:: fg-oTfl^K 
*t©T?l*fc<. Sl~«2 7ili6M:RSMOSF 
E T £SiTf 5 C £ A^^-S. 

[0 3 3 2] BLt. 7Hl56^lc«fcy|JtWL 

(1) 7 1 >74>l:i)«* *ifc V-x/ Kl^-f >®« 
©IB***-. 

[0 3 3 3] C(0t8fi£(-J:*lli. MOSFETOft* 

MOSFET*1f';W:Sa-p^. 
[0 3 3 4] (2) 7i>X(0tS (Wg) <WxlS 
0. 20/(mJ:ya<tS o 

[0 3 3 5] C(OflfjSl::<fc;h.l£ % 7 n->^.<ommzBfS. 
^*;U«#©?F$«B!l£&£, ?i!MOSFET(Df 

[0336] (3) 7 x.>Z.<D±mtf— hM&tnfSl 
©y— h*6&K<D'>fc<i:t-8&<DlgI?£, 7i>XJ) 

mmt?— hm&tofflo?- \»&mm<Dmm& y 

[0 3 3 7] C<0«fi8(=<fc*lli, 7i>X(0±SP=j— -f 

[0 3 3 8] (4) Z>x.l/7.0) ! f- J V*)\>W$.b. <7x.J\, 
[0339] C<0|«jSirj:*tli, MOSFETffl/Of 
[0 3 4 0] (5) 7x>X<0fflDSI=*3t^r, V-Xt 



[034 1] Z.0>m!&l-£*lli* MOSFET.©H>f 
[0342] (6) 7x>X<Dfi!lSI-te^T. V— X/ 

[0343] C<D»|jai=J:^li, MOSFETffl/Of 

[0344] (7) 7x>^$^3»igi+, ztimmm 

[0 3 4 5] C<D«BEl=«t*Vl*. 4J>fct*¥ffiH«T?. «fc 

y * £ «e f- v * ;ns £ mmv £ & . 

[0346] (8) 7l>X(0i < y-h3>5i^hffl 

[0 3 4 7] c<DtSJSi:<fcHl*, =i>*£ h*— ./KD35 
V-X/KU^>fIi3fc<fctfy-hme*:h.^h. 
■eiSISJ|}K.^Ci:A<-C^, fiit*S*y^[S]Ji^'5<. 
[0348] (9) 7i>X«)V- KU-f >$U£C: 

[0 3 4 9] C(DffifiKl=«fc*tli, sp®®f§CDii*0£i8fc 
[0 3 5 0] (10) 7x>*.OTfflO®0><II£ (-T— 

-/<-i=f a. 

[035 1] C(D«fiei=J:Hl*, dbttsSIgS i gaum® 

vol?— ^mmotaji^m^izv^^. 

[0352] ( 1 1 ) 7x>X0)ffli]®|C;ttoTR£/S£*t 

&y-haii£. gij^is^itsas iRt»«L. c©y 

— I>rai=. mi*** 'MM*?' 'JIM* KffiSA^fcSS 

[0 3 5 3] C<Dfi|J5ei=J:*tl*, y- hmffi<DSfit£<6 
iriril::, Mft-T«y— £«< 

[0354] (1 2) 7x>X(75'>)5f < t=tfij®±(=^ 
JS**t.&y-l--*6l§BI£. a205K'Efif©jaSS 

[0355] z\o>mmzjLii\i£. y-ngtfv^ 

^t<0rBl<D§!S$lS*P1?^, MO S F E Tfl)A V »-#■ 

^^t±s, «»:y«)mMi=i6]-h-i?#£. 

[0356] ( 1 3) 7 x>X tt^-V^-yUfi 

«0)±.fiP3— ^ £>ft&£. ISISMiS*^4 5SSffi(C 

-f&. fc4lM*4M$3 0 nmgg©i|ini?jfi{aT'tS7 

[03 5 7] CCOffijai=J:*Vl*. 7i>Xfl)±ffll3-t 

-Kfcit sy-hm#m*£j@«n?£, L^iMimffco 

[0358] ( 1 4) ■?JL>*\zmf&Z1\tzV— X/ K 

-»y/u- v— x/Ku-f >«iST?i*<f 
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[0 3 5 9] Cttta/SKcfctltf. V-X/Kl/-f>« 
[0 3 6 0] (1 5) :7x>X£*g&iftl1\ Ctvt>(D«] 

>*<7>'>fc < <t t v-x/ k u*r ^mmz ttmmo- 
[036 1] ccDa/aic^tii*. ^fti^PBsra-e* «t 

[0 3 6 2] (16) :7x>XlCH£/8£;ftfcV— X/ K 

[0 3 6 3] Z.<Dffij$.lZ&4rL\£, mZ-&SO I S«Jil^ 
V— X/ KM >^iScDSiS*(D/<^^^rlc5ftl|RT*^ 
[0 3 6 4] (17) !7x>X£. ^35XSffi±lCff^ 

±E(D - d6) ommzmm-tz^tizj: 
y. ±aLfc»*sf»4ct*«-c*4. 

[0 3 6 5] (18) ^x>xr*. ?g£fl2j£U C<D3t 

[0 3 6 6] dCBtS/SlC^I*. 3? x >X(D^|iaiC^fi£ 

[03 67] (19) 7x>X(cM*^lfcNMOSF 
ET, f60)7i>7lcM*tlt:PMOSFET[:«fco 
TCMOSBBS»«t4»d, PIV-X/KI/O 

4o 

[0 3 6 8] CKDffi^lCcfctll*. ITMl: "J-r-f £IE 

ftco^ey^-f ta>a=iBHLfc. nmosfet. p 
mos f ET(D¥®W^I5tt^a&a)^Sffitf)4c:^*<-e 

££o ^(CCMOSlHlS&^IftttLfr^:^. PMOSFE 

[0369] (20) 7x>Xi:M**lfcNMOSF 
ET ($f:liPMOSFET) , teCD? x >XClfl2/££ 
*lf:NMOSFET (^:liPMOSFET) (C^oT 
MOS|Hl»*^^-r4iS^. ZilbNMOSFET (£ 
fcliPMOS F ET) (DV— X/KU-f 

[0 3 7 0] C(D«lrt»=J:*itf. ¥HWfclttM-SfcA<n 
CVt. lLM:ft*;KB*WftofeNMOS F E T 
(*fcliPMOSFET) BB£KttLfc 



ft^KS^NMOSFET (£fcl*PMO 

sfet) 4>ES£f8'h-c?£. ±(*a>ElKHa*l8'hT? 
[o37iia±, c<Dft«*jiii~»2 7»fc»»:: 

[0 3 7 2] flJxtfCCDft^l^&MOS F BTt. ¥ 

SFET(D<IS, ¥®!MOSFET0)8fiS^tlf*l 

[0 3 7 3] HSS^ST*li^lcmi*0)MOS F E 

T*TI=OlvcRWLfc*<* :©MOSFET$ffll^ 
T\ 777^^^^ SRAM. DRAM. &lQv 
*$HBK CPUftifl=(6fflT|-«Cfc3&<-C**. 

NfA'WMOS F ETtDftfc$ffl^b(C^ait?fe^)Ci:. ^ 

*4wUD%±SZ1bi::<fcy3k?0*y h^tttttffil-t 
"f VZtfr?— h«3tl=«fey MOS F ET<7)m3S 

L S I mS&±flSlCtt*<&¥ffiS9MO s F ETf^Slt 
&*_£SSLl^MOS F E T3R?>titfi£ LTJ£ffl-e£& 0 
[0 3 7 4] ±CMKKIRI** JHk. *fcl*» 

[0 3 7 5] JzIH#H*fe^®(=l±a^^KPg<7> 

ftwa6<***irjsy. *W6»a8icfc^rKi«Lfc** 
©Wrtjiftoafitttt^^iccfcy. e^o^pgoft 

[0 3 7 6] 

[ftBjJ<&$&^] Kl-tittHJI Lfe£3i::« Ctf>ftS/!(::£*t 
[BBttffittttlMU 

[01 ] @1IiC0)ftB^CDmill)*^®ie^4MOS F 

ET^^-r^tsHo 

[02] i2 A\*z<Df£WOm 1SMBSI:«6M0S 
FET$^tf®0, 02BI*@2A*(D2B-2B« 
ir»3KfflB* 02Cf£02 A*a>2 C-2C«lC;95 
Br®0. 02DI£02A4 3 0>2D-2D*a(::;tf5®TCi 
(Do 

[@3] 03 A. 0 3 B(i^+t-?*lC(Dft^CDBl 
JfcSClft&MOS F ET<D^<fiai§XS^jF-rxS©T 

lie 
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[04] 0.4 A. S4BI*^H^C(7>*Wa)BlllJS 

®0o 

l@5] 0 5 a. @5B^^*t-?Hca>^^a>millS6 

»R5MOS F E T<&±Sfcg5f Xg£ ^"TXflBr 

[06] 06 A, 0 6Bl*^*L^4xC(D«^(DSlll)Sfe 
»S^MOS F E T<D±^*fiiixS$^xgBr 

[07] 07 A. 0 7Bl*^-tt^*tC(D^a>Blll»6 
^Sl^&MOS FET(D±^fcKigXfi£^XS^ 

®0o 

[08] 08 A. 0 8Bli^*L^*tCCD^<DBlllS6 
if»S5MOS F E T<B±^fcSigX*I£^t" Iiffi 

[09] 09 A. 09 Bl*iE-+L^ixC(D*0^CD|g1 H35S 
»«l=««-MOS FET(»±^^SitX|i*^-rxfiK 
®0 O 

[01 0] 0 1 OA. 01 OBli^tt^tlC<D*B^(DB 
1 HSfeff^lC^^MOS F ETCD^^SigXg*^ 

[0 1 1 ] 0 1 1 A. 0 1 1 BJi^^^tldCD^Om 
1 HS6^(C«-5MOS F E T(D±^k@igX*I£7F-f 

[01 2] 01 2l*C(D^B^<DS2|^J6^®(C^-5MO 
S FETi*t»«H. 

[013] 0 1 3 A. 01 3 B\t**l?*l^0)&WOm 

[014] 0 1 4 A. 01 4 BittlX^tl^CDRWOm 
3H»S(C^^MO S F E T S^tWSSo 

[01 5] 01 5 A. 01 5 Blt^tl^H^O&BWm 
4HS6^SfC^€>MOS FETS^t»i®l3 0 

[016] 01 6 A(*C0)*^(Z)m5||SE^(C«-SM 
OSFET$^t¥®0, 01 6BI*01 6A*0 1 6 
B-16 B«lC;ft5»T®0. 0 1 6 C(*0 1 6 A^O 1 
6C-1 6 Ctglc;tt5Br®0o 

[017101 7 A\tz<D&w<Dm6mmi&m~mz>M 

OS F ET£iji-rsjLS0. 0 1 7 Bli0 1 7A*(D 1 7 
B- 1 7 BtliCljtf -3»T®0. 0 1 7 Cli0 1 7A*(D 1 
7C-1 7 C«lC;95»f®0o 

[01 8] 01 8 A. 01 8 B\**1X?tlZL(D§£BJia>m 

Gmmmmoi&miz&&Mo s fet if^t»ri0o 

[019] 01 9 A. 01 9 Bli^-ft^U C<7>*B^C0 
SR 7 H^SlcffiSMOS FET £^in5r®0o 
[020] 0 2OI*C(D^a>m8|IS6^@|C-R^MO 

sFETj^tam 

[02 1 ] 02 1 AliC0)^(7)^8||J6^SfC«^M 
OS FET$*t?®@, 0 2 1 Bl£0 2 1 A*P<D2 1 
B-2 1 B«|(C;95®rffi0. 02 1 Cli02 1 A*»0>2 

1C-21 cmzfe5mm®o 



[02 2] 02 2liC(D^<Dm9^j5g^©|-^*MO 
S FET^t^80o 

[02 3] 02 3 Ai*Z<D§tW<Dm9mMl&miZ&Z>M 
OSFETj^t¥i@, 0 2 3 Bli0 2 3 At(D2 3 
B-2 3B«|^5»r®@. 02 3CI±02 3 A4 J 0>2 
3 C- 2 3 C«lC;U5Br®0 o 

[02 4] 02 4l*C(D3&BJ§|c«3MOS F ETtD^— 

h&*§E<&£Jfc£^inff@0o 

[025] 02 5liC(Da§^lC^^MOS F ETCDy— 
h$fe^H(DgE^S^-r»r®0o 

[0 2 6] 02 6l*C(D&J8<DSfM OSUSS^SlC^^M 
OS FET S^1"lT®Iio 
: 102 7] 02 7l*Ctf)3&BJ!(D!g1 lHJ5fe^lC^^,M 
OS F ETS^tM 0 

[02 8] @2 8l*Z(D^i1 2HJS^|C^-g>M 
OSFETS^t8lr®il 0 
[029] i2 9liC^|cS^MOSFET0V- 

[030] 0 3OliC(D^B^(Omi 3HJ6^(Dmi^J 
l:R^MOS FET^t¥®i 9 

[03 1] 03 1 li^(D^B^<D|g1 3HJ*Jf^0)B2e') 
Hi^MOS FET^t¥®0o 

[03 2] 0 3 2l*C(7)^B^(Dmi 3HJ6^S(D^3«IJ 
IC^MOS F E T$^-T3|i®0o 

[03 3] 0 3 3l±Ca>«H'0>IBi 4 3ett^ffi|C««M 
OS F ETS^a@ 0 

[03 4] B3 4AttZ0)ftWa>lRl 4«lll»niCflK« 
MOSFET^tfli, 03 4Bfi03 4 A*03 
4B-3 4B»5»M> 034CI*034 A*(7) 
3 4C-3 4C8i:;95» 0 

[03 5] 03 5f*C(D*8BO»1 5SStfe^ffil=ft«M 
OSFET^tSffiUlo 

. [03 6] H3 6Ai*c<D*woai smmmmizmz 

MOSFET^t¥®0, 03 6 Bli03 6 A*03 
6B-3 6BSir;99©r®@, 0 3 6 Cl£0 3 6 A <p0> 
3 6C-3 6C«lC>tta©r®0o 

[037] 037A. 03 7 Bli^^^*XC(D^<7>m 
1 F ET(DSig^*^-rx 

SKS0, 

[03 8] 03 8 A. 0 3 7 BI±*ft^;KCCD#&Ha)& 
1 6<0§Ug^®lC«^>MOS F ET(DSig^^^-TX 

[0 39] 03 9 A. 039 B tt^lx^Jt C£>S&#!tf>fg 
1 60HS6^@(C«^MOS F=- ET(DS5t^$^-rx 
SKBBU 

[04 0] 04 OA. 04 0 Bli-t^X^ttCCDaS^CD^ 
1 6(DHSSf^SlC«^MOS F ET(DSig*afe$:^-rx 

[04 1 ] 04 1 A. 04 1 Bli-^tl-?tlCa>«MO)S 
1 6 0>||Jfef^®IC«*MOS F ET<DSi§^^$^-TX 
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[04 2] @4 2 A. 04 2 Bl*^tX^*lC:a)£BJ(D^ 
1 6(7)HJ6^®lC«^MOS F ETOSig^^^-TX 

[04 3] 04 3 A. 04 3 Bfi^4x^C<7>*B^CDm 
1 7 ©UltiSlCfi^MOS F E TO)SSSji$^tl 

[044] 044A. 04 4 Bli^+t^tLCCDSB^CD^ 
1 7(D|l8£^©lC«^MOS F ET(DSjg**^^-rX 

[04 5] 04 5 A. 04 5 Bf*^+t-?*lC(D^CD|g 
1 7<DHSgJ^SlcR^MOS F ET(DSjg***^fX 

[04 6] 04 6 A. @4 6BI«*lf*lC^(DS 
1 7(DHfl5^®(r^-5MOS FET(7)S3§*^$^-rx 
HBr®0 o 

[04 7] 04 7 A. 04 7BlifHftlC(DMO)i 
1 7 <DH*feff2SK«6MO S F ET(DSS*;i^tX 

[04 8] 04 8 AteZ0)§£BA<7>Ml BmmBBlZ%& 
ffiffiSMOSFET^t¥®@, 04 8BI*04 8A 
*(D4 8 B-4 8 BtaiC>ti*5»T®0. 04 8CI*04 8 
A*0)4 8C-4 8C8l:;tt5»rS!a, 04 8DI*04 
8A*0)4 8D-48 D«|C;9-5K®0 O 

[04 9] 04 9l*Z0%BJXDmi 8 M 
O S F E T (D±^fcffi®Xfg£ StlfBWB. 

[05 0] 05OliZCO^(Dmi SHjft^SlC^^M 
OSFET(D^figlS$^tXS»r®0 o 

[05 1 ] 05 1 li^o^omi 8HS6m®lc«^,M 
O S F E T<D£^fcgs£xg£^irxgBrffi0o 

[05 2] @5 2liCO«Mfl)g1 8HSgflS©|C«£M 
O S F E T (B±^fcg£xfi£^-f XfgBr^. 

[05 3] 05 3f*C0*0^CD^1 8HlSSff^|C«^M 
O S F E T (D±S^SSXg^^tlg»r®0o 

[05 4] 05 4i*z<&s£JE(z>gs 1 smmi&m\z&&hA 

OS FETO>±^^Si§Xg*^XSWr®0 o 
[0 5 5] 0 5 5 AI*C(D*Bjj<7>|g 1 9§l86fl2SlC&£ 
fflMSJMOS F ET^t¥ffi0, 055BI*05 5A 
*(D5 5 B-5 5 Bt8l:i;tt5$r®0. 055CI*055 
A*0)5 5C-5 5C8i:;tt^®@o 

[05 6] 6i*z0§&w<Dm2ommMmizgk& h 

u>^£!*A"<i>* *8i§£J$o D R A M> u -tr;u*^ 

[05 7] 0 5 7I*C(D«B^2 1 S&8gR2$8(C«£X 

* y^^/^SffiSSftoDR am* 

TBrgQ0 o 

[05 8] 05 8liZ0)^a)f 2 2||J6J^©|C«^M 
OSFET^taa@o 

[05 9] 05 9 AI*C(D£BJ?(D§S2 2§l8feft2®|::S& 
MOSFET^tW, 05 9 Bl*05 9 A*pS 9 



B-5 9B^C^5K®i, 0 5 9 Cl*0 5 9 A*P<D 5 
9 C-5 9 Ct9lC;^dffif®0. 05 9 Dl*05 9 A*0> 
59D-59 D^|C;U5©r®0o 

[06 0] 0 6OliCl(D*^(7)m2 3||fi6^Sl^«^M 
OSFET^tSfflBo 

[06 1 ] 06 1 i*ca>«^(Dm2 3mmi&m\z&z>M 

OSFET^tMBo 
[062] @6 2liI0)^|:{|§MOS F E T0)3 > 

[063] 06 3 AI*C(D*B^|C^-5MOS F ETCOZJ 

giBa)*rs)^^afci[i®0. 06 301*0 6 3 Aic^f 

^H3C(7)^lp)^f>Myc^Di0o 

[06 4] 06 4!*CC7)^^CDm2 4HS6^®lC^^M 
OSFETS^fgm 

[0 6 5] 0 6 5 AI*Ctf>3&Bja>gi2 4 IUfi^®|C«-5 
MOSFETOT®0, 06 5 B(*0 6 5 A(C^-T^en 
BCD^[pJ^t>^./cffli]®0, 06 5CI*06 5 AlC^f ^ 

[06 6] 06 6lid(D^B^(7)m2 5lffiff^|:fi|)M 
OS FET^tlfr®0, 

[06 7] 06 7 1*^(7)^0^2 6Htef^®|C^^M 
OS FET^tMo 

[06 8] me a Ait^oftwomz 7mmmmi~%*> 

MOSFET^f^m 06 8 B|*-£(D#J®0 o 

[069] 069 Aiic^oi2 7nmi&mizgkz> 

MOS F E T(D±^iaitXfg^^-r^i®0 > 06 9 B 
1*06 9 A*OB-B|g|Z;^5»T®0. 069CI*06 
9 A*OC-CSC;ti5»iS0o 

[07 0] 07 O AI*^(D^cDm2 7HS6^(C^^ 
MOS F ET<D£^&gjgX*g£^-f ¥®0. 07 OB 
1*0 7 O A4 3 CDB-B*glCitt5»T®0. 06 9CI*07 

0 a * <o c - c m I ~ ?tt 5 K ® 0 0 

[07 1 ] 07 1 A\t^<D%BA<Dm2 7mmmmzmz> 

MOS FET(D±^fcS3gXf§£7F-r¥®0. 07 1B 
I*07 1 A4 3 <DB-BgKC;tt5K®0. 07 1 Cl*07 

1 A4 3 ^C-C|8ir;tta»T®0o 

[07 2] 0 7 2 A I* C<D^<Df 2 7 Hif^SCR^ 
MO S F E T^i^^fiiglgS^t^li, 07 2 B 
l*07 2 A*CDB-B*aiC;ti5»r®0. 07 2CI*07 
2A*0C-Cfil^aK®io 

[07 3] 07 3 AliC(D^a)S2 7§£Jgff2®lC&& 
MOS FET(O^3tfSi§Xg^^-r2ji®0. 07 3 B 
lii7 3A*0)B-BSi:;9?lr®@, 07 3CI*07 

3 a c - c mzfe 5 mm 0 • 

[07 4] 07 4 AI*C<D*^0>^2 7|^teJ^S(C-R-& 
MOS F E T0>±^&gigXg£^-rsF®0* 07 4 B 
f*07 4 A*0B-Bt9l^;tt5»r®0. 07 4CI*07 

4 A C - C«lz;^3 ®r®0o 

[07 5] 07 5 AliC^0)f2 7 USEf&ElC&S 
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MOS F ETCDiS^SagX^^^-r^SB. 07 5 B 
1*07 5 Atp<DB-B&\Zfeommm. 07 5CI*07 
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